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CLOYD M.SMITH
MINING ENGINEER

Mr. James Boyd, President
Copper Range Company

630 Fifth Avenue

New York 20, New York

Dear Mr. Boyd:

FIL-I--")

Pursuant to your acquisition of the Ore Knob copper p:jgiufiy_"_”_’_j

in North Carolina, it occurs to me that you might want to consider

Peach Bottom mine which is nearby. It is said to have been operated profit-
ably for copper and silver 50 or 60 years ago. It has been in one family
and the present heirs say that operations were stopped because of water, and
never resumed.

One of the heirs of the estate, a professional engineer,
informs me that he is authorized to lease or sell the property and has
asked me to help him in its disposal. They prefer a conventional mining
lease with royalty payments, etc., but will consider any reasonable proposal.

Unfortunately there are few data on the property at hand but
I enclose two diagrams that indicate location, topography and basic geology.
I believe there are some early day publications on the Peach Bottom and Ore
Knob deposits that could be abstracted in a few days of library research if
some interest develops with respect to Peach Bottom.

If you would like to investigate this please let me know. I
can develop further information andor put you in touch with the representa-
tive of the owners whenever you like.

As an entirely separate matter I have an inguiry from a newly
formed, heavily financed, Japanese consortium that is just starting into
the business of scouring the free world for nonferrous mines and mineral
deposits. They are particularly interested in copper in Latin America,
Africa, Asia; porphyry type; open cuttable; developable to 10,000 tons of
metallic copper per year.

Any suggestions?

Sincerely,

zé%/w

. LTI —
10685103
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similar to tho Ore Knob deposit as an extension
laterally and in either the hanging or foot walls
to 2500 and 3500S and to a depth of some 1750 feet.

The IP results were examined in relationship
to self potential data, geochemical results, magnetic
patterns, and EM data., No attractive targets for
further exploration could be recognized from this

e e ey

oxlirﬁatioq.
"I suggest that you think about having the

geophysists make calculations on the magnetic high

that parallels the ore vein some 1500 feet to the

south. I agree with you that this feature is too

regional in character to be a direct expression of

an ore vein, but it could be an expression of a

feature related to the ore vein. For example, could

the sulphide mineralizatlion be associated with an

intrusive, perhaps gabbroic in nature, that lies at

depth., A test of this possibility through calculation

of the magnetic anomaly and assumed magnetic susept-

ibility for gabbroic rocks may be an interesting

exercise. True, it is academically inclined from

the standpoint of additional ore at Ore Knob, but

it may give a clue that is valuable if regional

exploration in that geologic environment is contomplated

for the future.

Sulphide emplacement emanating from such an
intrusive would be expected to migrate upward along
the regional structural grain, i.e., the gneissosity
in this case, Thus the intrusive would be expected to
lie to the south of the ore vein itself. Furthermore,
is it not logical to expect any structural deformation
such an intrusive may impose would tend to align with
the structural grain? The Ore Knob ore vein has this
attitude, '

And finally, if a gabbroic intrusive at depth,
a depth that could be reasonably estimated from magnetic
considerations and calculations, is a reasonable
assumption, is it not equally reasonable to assume
that intrusive body may be linked to the Ore Knob ore
velin by sulphide emplacements in the structural pattern
created locally?

Kindest regards.

Simcerely,

ek

LfIack A. James




September 14, 1962

~ #p. Cloyd M. Smith
- Muheey Building
¥ashingten 4, D, C.

Dear Mr. Smithy

“Thaak you for your letter of
September 13 regarding the Peach Bottom mine.

. I have gsent this on to ocur Yansger
at Ore Knob to discuss with our Chief Geclogist.
‘At the moment. ue ape exploring Gre Knob and this-
will command our full. attentian for several
monthis. I will write you again as soon as we
have evaluated our findings.

With best regards,

$inceraly,

Jd:ia

be - Messrs, Philip Eckman
C. 0, Ensign, Jr. .




WALTER E. HEINRICHS, JR,
E. GROVER HEINRICHS

Mr. Chester Ensign and in assisting in any way that we

HEINRICHS GEOEXPLORATION COMPANY

MINERAL ENGINEERING CONSULTANTS AND CONTRACTORS

GEOPHYSICAL, GEOLOGICAL AND ECONOMIC APPRAISALS
TUCSON, ARIZONA

Dr. James Boyd, President
Copper Range Company

630 Fifth Avenue
New York 20, N. Y.

Dear Jim;

This will confirm your telephone call of Monday,
September 10th.

I will be -out of town the week of 17 September,
attending the S. E. G. meeting in Calgary, Canada and the
following week at Mining Congress in San Francisco. If
necessary, I can be reached through my office here, or
my brother Grover and the rest of the staff who will be
holding the fort in my absence, can answer any questlons
requiring immediate attention. _ _ _ _ )

Meanwhile, we will look forward to hearing from

can,

Best personal regards,

Slncerely,' e

Complcled in absentia, origizal dictated or sxgncd by

Walter E. Hein 1chs Jr.

WEH: jh
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September 18, 1962

Walter E. Heinrichs Jr., Ptesident - C'mneral Managerj;
Heéinrichs Geoexploration

P.O. Box 5671 . M z,"" |

Tucson, Arizona

W
Dea.r Waltar:

. On Thursday, September 13th, I asked our reuident ge!
o Ore Knob, North Caronna. w send you the fonowing

(1) PrOwrtY Map of the Ore Knob Mine Area, scale A 0’6‘860“ e

doptat at_| s
=
1

- FlLe_..: ) Ly

(_z-) A Longimdinal Projaction ol Gre Knob Mine, acale 1" to 200'

taining mtﬁor .qmtiun of coppéi'.

Ore Knab ia aituaﬁed _ln .

. depesit. _Gnoiulc country rocks.
-dipa southeast. Average dip;:o! :ioli:nﬂ__
of the orabody. is approximtely 60 ..

lt_ainolua country botween the creat of




Walter E. Heinrichs Jr. -2~ September 18, 1962

The lmown orebody is a southwesterly raking lens~shaped ore-~
shoot, approximately 3, 000 fiaet long, 400 feet wide (vertical height), and
up to more than 40 feet thick, Ita strike is essentially the same as that
of the country rock. The angle of rake is 15 to 20°,

Near the bottom of the oreshoot. a aecond mineralized zone is found
in the hanging wall and lies nearly parallel to the main ore zone (see typical
cross-section). This is called the South vein. A section of the south vein
and main vein imparts a trough-like configuration to a large portion of the
orebody.

Within the orebody the important sulfide minsrals are pyrrohotite,
pyrite, chalcopyrite and sphalerits. The sulfides occur in intimate mixtures
or in zones in which pyrrohotits, pyrite, or chalcopyrite predominatea.

The former is usually the case. The orebody contains an average of about
32% total sulfides, of which about 16% is chalcopyrite. The individual zone
in which one sulfide predominates does not sgem to be restricted to any
particular part of the total orebody. The entire orebody pinchbes and swells
conesiderably. There are no obvious changes in mineralogic trends from
top to bottomn of the orebody,

On the longitudinal plans, a number of holes are shown near the south~
wast end of the oreshoot. Although the holes contain unencouraging copper
quantities, the intersections were zones containing massive sulfides which
would vary from approximately 20 to 30%. -

I have attempted to outline as briefly as possible the information you
will need in designing a geophysical program. Itis my feeling that geophysical
work in a belt extending along atrike of northeast and southwest, even beyond

' the limits of the property, would prove fruitful. This, in effect, searches
for ore in the same plane in which the present oreshoot is situated. There
may be orebodies occurring nearby in planes which parallel the Ore Knob
shoot but may be stratagraphically bigher or lower, i.e., southeast or north-~
west of the plane in which the known shoot occurs.

Inasmuch as time 12 important in this investigation. I will look forward
to hearing from you as soon as possible.

Warmest personal regards.

Slnc_e'rely.

- C. O, Ensign, Jr.
COE:jm Chief Geologist
CC: Mr. James Boyd v
Copper Range Company
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[
_Dr. Wluard C. Lacy :
Department of Geology
University of Arizona
Tucaon. Ariaoas_ o

Dear Bill: o D B R

It was. indead a pleasure having the opportxmity to.visitwith. .. , . |

_'you briefly at the Gatlinburg A, ) M E. meetlng. 1 enjoyed meeun l_tq l |

your chazmlng wifo. ' _ _ _ ' '

. . : : S sm_wm..._...-
1am encloslng hutawith two Loagitadinal Projections of the &

Ore KnabMine - one 6n a seale of 17 t6 200! and the other on a oeale .

of 1V to100'.. The 1 to 100 acale map s!wwa aly efthn dimond drmiag

dons to date from ths sur!ace.

_ _ In addition, I am ont;losing copies of four reports perta.inlng >
to this deposit. 'rhase are the only reasonably data.ued reporto in
existenca. , _ . _

Tha orebody oceurs: in a ¥ miczed bolt Mdth) ccnuining ;
maulva aumde deposite; belt extends from Virginia into Alabama, - -
Nearly all of the massive sulfide deposits strike approximately North
50 East. - The portion of the belt extending into Virginia has been
referred to in tha lterature as the Gossan Loud ayga, Many massive
sulfides have been rmapped within thls araa. the majarity of tham being
pyﬂh or pyrrohnﬂto accurrmu ‘contalning r ' '

s . Ore Knob 5,3 oitu&ed in moantainwn ecunwy botwcan tho
'erut of the Blue Ridge mountains to the southeast, and the Ridge. and
‘Valley Province to the nortbwest. Elsvation of the main shaft s
alightly over 3, 000 feet. Maximum relief in the Gre Knob areais
300 £oet; awaxmga rouef. about 4@0 ieot. T _ _

e 'rha doposit is thwaht to qcmw the hmnecﬂon of sluer
zoxies in the Carolina and Roan gneisaes. It may be n!ernd to.as a"
fiasure vein deposit. Cneisaic country’ rocks steike North 64° East.
and the folistion dips scutheast, - Average dip of leliaﬁon in the co\mtry
nck. in the vieinity of tho onhody. is approximately 60°.




5

Dr. Willard C. Lacy _ -2- ~ September 19, 1962

‘The known orebody is a southwesterly raking lens-shaped ore~
shoot, approximately 3, 000 feet long, 400 feet wide (vertical height), and
up to more than 40 feet thick. Its strike is essen%ally the same as that
of the country rock. The angle of rake is 15 to 20,

Near the bottom of the oreshoot, a second mineralized zone is
found in the hanging wall and lies nearly parallel to the main ore zone (see
typical cross-section). This is called the South vein. A section of the
south vein and main vein imparts a trough-like configuration to a large
portion of the orebody.

Within the orabody the important sulfide rminerals are pyrrohotita,
pyrite, chalcopyrite and sphalerite. The sulfides occur in intimate mixtures
or in zones in which pyrrohotite, pyrite, or chalcopyrite predominates.

The former is usually the case. The orebody contains an average of about
32% total sulfides, of which about 16% is chalcopyrite. The individual zone
in which one sulfide predominates does not seem to be restricted to any
particular part of the total orebody. The entire orebody pinches and swells
considerably. There are no obvious changes in mineralogic trends from
top to bottom of the orebody.

On the longitudinal plans, a number of holes are shown near the
southwest end of the oreshoot. Although the holes contain unencouraging
copper quantities, the intersections were zones containing massive sulfides
which would vary from approximately 20 to 30%.

Basically, our problem at Ore Knob is to explore for extenaions
" of the present orebody, or for orebodies which may occur in planes parallel
to the present shoot, either stratagraphically higher or lower, but in the
near vicinity of the mill site. This is an approach to a localized problem,
rather than a regional problem. The big question statistically, how many
surface drill holes are necesgsary to find another Ore Knob type deposit
should one exist nearby. (The word "nearby' is certainly not definitive
and I, for one, don't know what limits to place on it.) Is the statistical
approach to drilling applicable to this area? As we discussed, I fully realize
that insufficlent information may prevent the building of a reasonably good
mathematical model. In that event, a statistical approach may be a poor
way to expend time and money. 1 look forward to your advice and recommen-
dations in this regard. -




/
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- Dr. Willard C. Lacy -3- September 19, 1962

After you are through with the maps and reports, would you
please return them, inasmuch as we have limited copies.

Warmest personal regards.

Sincerely,

COE:jm C. O, Ensign, Jr.
Chief Geologist '

€CC: Dr. James Boyd




€. GROVER HEINRICHS

WALTER E. Hm.umc.us. JR, . N September 20’ 1962

lfanswer your letter of September_l

L erbea, strong:magnetic: anomaly: asaociaced.withhz e mineralizaf
" ‘undoubtedly due to the high pyrrohotite content, -
~ . of the anomaly to the southwest from outcrop suggests that
”““the sulfides in the upper reaches of the vein may be oxidized. .

This immediately suggests the posslbllity*ehat a self-potential

_survey might give definitive results, but perhaps this method
‘has been tried at the Ore Knob- without success., I would think.
‘that the cultural activity (power and pipe lines, etc.) in

- the area would preclude. the: successful application of any of

'HEINRICHS GEOEXPLORATION COMPANY
MINERAI‘. ENGINEERING CONSULTANTé AND CONTRACTORS
GEOPHYSICAL., GEOLOGICAL AND ECONOMIC .APFRAISALS
TUCSON. ARIZONA

Mr. C. O. Ensign, Jr. Chief Geologist
... Copper:-Range. Company - - . I}}jﬁﬁg{;~,g
" White Pine;: Michigan S %/&ﬁ §ﬁ~_:oﬂ: v
b

Dear Mr. Ensign,

Walt is currently out of town so I will endeavor té%

“in reviewing the data you'sent,

the -electromagnetic’ techniques including Afmag. About the

_i,-&only method that shows real promise of . succeseful application
“o.other than the magnetics arid the possibility of 'S. P. mentioned
.above, is {nduced polarization. 1 have no doubt that I1.P. '

would show at least some definition of the sulfide mineralization
and conceivably could delineate ore bodies quite accurately.-

A8 in” all geophysical investiganions the initial phases.

_'of an I. P, survey would be rather experimental; determining

the optimum electrode spacing, the effects of cultural features,
definition of 1. P. effects as related to known mineralization,
etc., but I would think that ten field days or perhaps less '
would indicate the potential effectiveness of an I. P. survey.
In this light I would recommend that you consider such a program
in an area of known mineralization. In selecting the area it
should be noted that whereas: alternating current power lines
present relatively minor problems that are usually easily
overcome, direct current power in use at some mines sometimes
presents problems which are insurmountable even at relatively
large distances from the mine propér (one mile or more?)



Mr. C. O. Ensign -2 - September 20, 1962

Data computation and results are kept current with field
operations and there should be no "dead time" for evaluation
of results between termination of any experimental phase and
the beginning of the exploratory phase.

Initially I would want to try an electrode spacing of
500 ft. followed by a spacing of 250 ft. over the same line
or lines. It is necessary to traverse on the surface 3,000 ft..
either side of the center in the case of 500 ft. dipoles and
1,500 ft., for 250 ft. dipoles, Conceivably it might develop
that an even smaller electrode spacing would be desirable.
The lines should be roughly ‘normal to the strike of the miner-
alized zone and centered about one electrode spacing either
side of the zone, No electrode should be located within one
half an electrode spacing of a'giounded power line pole and
paralleling any grounded powerﬁ ne should be avoided if
possible.

~ Advance brushing of lines might be economically ‘desirable .
“although only sufficiently for a man to walk a relatively
straight line, I would think that the rather. rugged terrain
would preclude the use of vehicles in running the lines.
Surveying of ‘electrode locations is usually accomplished by -

use of the appropriate length receiver cable.

It would be necessary to bring from Tucson at least one and
possibly two techniclans besides myself and have available there
from one to three helpers. We would have seme 750 to 1,000
pounds of equipment with us and at least one and possibly two -
vehicles would be necessary. 1t might be desirable to trans-
port equipment and personnel from Tucson in one of our vehicles.

Our charges are as follow3° '
Fleld services:==«=vx--= $300 per operating day.
Standby (inclement weather:----$150 per day.
Standby (equipment failure or other factor for

" - which we are responsible--e-*-d—-N. C.
Travel time: Tucson to Tucson=-----$150 per day
Vehicle charges: $10 per day plus ,10¢ per mile
Personnel travel and living expenses---at cost.

HEINRICHS GEOEXPLORATION COMP{\NY A




Mr. C. O. Ensign -3 - September 20, 1962

I might note here that self potential as well as D. C.
resistivity data are obtained in the normal course of our
induced polarization work and may be of definite aid in
interpretation. I am sure that you are aware that the I. P.
method 1s based on the rather peculiar electrical properties
of sulfides and are not discriminatory of the type sulfide
infolved (except that sulfides containing iron such as pyrite,
chalchopyrite and phyrrohotite usually give strongexr response
than the others with almost no response from sphalerite)

I trust that this will be of material aid in preparing
a geophysical program and we will look forward to hearing
from you in the near future, As of this writing we could
have a crew on location within seven days of confirmation _
from you but this situation can change on very short notice.

_ Talked with Walt on the phone and he asked me to send.
you his best regards.

Very truly yours,

’<:;;;;ICHS GEOEXPLO%:TION CO.

| Franklin A. Seward, Jr.
Geophysicist

, ?As:jh' I
ce: J. Boyd'////

Copper Range Company

HEINRICHS GEOEXPLORATION COMPANY




COPPER 'RAz;en O'OJPABY
o Wnﬂ--.Pxxn.lnon éarg 462

. September 28,. 1 962/

4 }“/Z/?ﬂ ak

- ’ J)ﬁﬂf
"Dr, James Boyd,; President ' /bfV Q_/§ L5
W L
Copper Range Company : v/

630 Fifth Avenue
New York 20, New York

. Dear Jim:

- Jack James has completed his structural a_.nalysis of"
‘Ore Knob property. We plan a trip to Ore Knob on October lstin _ -
order to review the analysis and study the implications as they apply -
to future exploration,

" I plan to travel on October 1 and be on the property on
October 2, 3 and 4, returning to White Pine on October 5, unless
conditions should dictate the necessity to remain longer. During or -
following the trip I will send 'yo_u a memorandum setting forth recom-
‘mendations for additional exploration, . As I am sure you know by now,
we have received a proposal on the I.P. Survey by Franklin A, Seward Jr.
-of Walter Heinrichs Compah'y. Assuming about 10 days work will be
involved in performlng an adequate I.P, Survey, the cost will be in the
order of $7, 800.00. Although this cost seems a little high, I have asked
that they do the work for us; particularly, since time is important..
 Seward will meet me in Ore Knob October 2, At that time, we will
firm plans for the program,. His crew and equipment should arrive
several days later. I anticipate the actual program will begin about.
‘October 5th. ' '

_ Our total exploratlon expenditure at Ore Knob as per
: September 28, 1962 will be approxunately $25, 000 00.

Since rely_,

COE:jm - 'C. O. Ensign, Jr.
' Chief Geologist




THE UNIVERSITY OF ARIZONA

TUCSON

COLLEGE OF MINES
DEPARTMENT OF GEOLOGY October 8, 1962

Mr. C. O. Ensign, Jr.
Chief Geologist

Copper Range Company
White Pine, Michigan

Dear Chet:

T have studied vour letter and the revorts that you sent. It
1s my belief tnat you have not as yet establisiied a base from wiiich
any sort of a st.atisticsl analysis can dbe made. Broad areas in
well explored and well exposed areas, such as the Basin and Range
Province, or the Frecambrian of Intario have yielded a sufficient
number of discoveries that predictions can be made with rszasonable
certainty as to expected return from any lsrge unit area. However,
a large umt area must be selected. 1In the Rand there 1s a tremendous
wealth of intercepts of a continuous unit, so that the statistical
method permits evaiuation of much smaller area uniis.

In the instance of the Ore Knob area, there is at present no
vaild basis for the use of a statistical apvuroach. lowever, it might
ve possible, on the basis of all knowm mineral occurrences within
the Virgania-Alabama velt and comparison with belts oX simalar tyve
deposits in Vermont, in the Fradshaw Mountains in Aricona, gortions of
the “ront 2ange mineral belt, etc. This would be a full-scale research
nroject which you coula not hone to complete with tihe time limits
confronting you. Also, this would only permit the evaluation of
fairly large unit arcas. '

I woild sugiest tnat you lean heavily upon geophysics~--macrnetics
{ground plus zir-borne) and electro-magnetics--surported b eochemical
WOT K,

Tn my stare moment: I will “ezin to play with the statistical
distribution of these sulphide. masses in schist. If they are the result
of synpgen«iic metal deposition whicihh has been sevrecated by meta-
morphic nrocasses, then a given rock tyme sho:ld have a consistent
concentration of aeposits per unit arza, However, I am f"ar from
convinced as to the validity of this interpretation,

T am returning the reports, under separate cover; many thenks
for letting me see them.

With kindest personal regards,
Sincerely,7

/ c)\-_ ‘//[

Willard C. Lacy
Professor of Geology

v




P. O. Box 5671
Tucson, Arizona
MEMO ; October 9, 1962
From: Walter E. Heinrichs, Jr.
To: Copper Range Company and GEOEX
Re: Appalachain Sulphides Inc.
Ore Knob Mine
Ashe County, North Carolina

GEOL.CGY:

t

}
No strong correlation of known ore zone with ¥articular rock
type or structure apparent on outcrop map‘dzzz:::J

Section 1600 W suggests fault structure (ratg\k\ han formatlonal
oontact?!) Actinolite gneiss metamoypbisd

MAGNETICS:

Extremeliy linear mag high (za-‘ gAlphas plus) paraliel and abouL
1500' to 2000' south of ore :

association with shaliowep”
type. However, a possiblg
still exist at depth. |

Smaller mag 1ow (20@5 gammas Apinus) parallela the so called
('vein outcrop’ ) ' —gbdft area. This appears natural,

: ; Same applies to narrow high
(2175 gammas plus) which {rosses the slag dump immediately south of
features are natural, they both can be

i plus possible alts Qn and geometric factors involved.

Off hand, this suggests that particular aettention should be
placed on the area of the similar 200 gamma minus low which trends
for about 4000' NE from about 3000' due east of the No. 1 shaft area.

ELECTRO MAGNETICS (E.M.):

Generally the plan data seen seems to correlate well with the
known vein outcrop. Resuits from coverage outside of this area is
somewhat disappointing, but is really insufficient for a definite




Page 2

appraisal. Apparent problems with power lines in some areas and
not in others ralses some questions which likely could only be
answered by the operators involved.

SELF POTENTIAL:

Excellent correlation with the knownm vein outcrop.
CONCLUS ION:
Application of combined Mag and S. P. looks fd4vorable--in fact

so favorable as to suggest a catch somewhere, not ﬁmmediately
evident. :

L

WEH: jh




COPPER RANGE COMPANY
INTER-OFFICE CORRESPONDENCE OC.

Dr-."-"‘-":Twames Boyd AT New York TQ ! Y |IN,

C. O, Ensign, Jr. dg AT

R.A.
White Pinel§ o

FROM.:
SUBJECT

~+T
f-\ ,‘4} el

Ore Knob, North Carolina «= Exploratton Act1v1gi_ /h\{p
GJ"‘J

Lo, ;(/ _',.,

‘(’/‘c«’
L

,}vfw
TO FACILITATE. CORRESPONDENCE AND FILING USE B&PARATE SHEET FOR EACH TOPIC .U_
D,

GEOPHYSICAL PROGRAM -« FIRST PHASE

.such a way that they will run in a direction approximately normal to

- 800 West.
highs which occur approx1mately 2000 feet southeast of the orevein,

Induced polarization profiles will be developed on five diffig ;fes. '*;Iihé
selected lines will be at Stations 2000 West, 800 West, 3500 West, 44‘( @ East; and
11000 West, Lines will be run in the above-listed sequence. The lin §-are or:,ente
‘ strlke of
ore vein, i, e,, North 30° West. Lines 2000 West and 800 West will x-the.-:
orebody. Each line will be a. length of 6000 feet , except the lines at 2000 West and
These will be continued in a southeasterly direction to cross two magnetic

in -

First experimental electrode spacings will be at 500 feet, and 250 feet,
respectively., Conditions may dictate the need to alter this spacing in order to obtain
resolution. The line at 11000 West is being run to check a crossover which was detected
on the electromagnetic survey performed approximately a year and a half ago., The
line at 4400 East is being run to check for a reoccurrence of ore along the plane of the
Ore Knob vein northeast of the orebody.

The program outlined is subject to some change should field conditions
dictates Any changes necessary will be left to the discretion of the geophysicists
unless major changes are suggested. In this event, the proposed change will be carew
fully reviewed prior to the actual work,

Just prior to completion of the program outlined above, a complete review
will be made of results in order to determine whether or not the program should be
discontinued or additional follow~up is needed. We anticipate the completion date to
be approximately October 16th, I plan to be back on the property for review severil
days prior to this,

EXPLORATION DRILLING

The excellent structural analysis by James points to the downward extension
of predominant rake as the most likely place to check for more ore. The location of '
hole N-59 has been selected to intersect the vein at Station 5200 West, elevation 1700,



¥

?. James Boyd - 2w October 9, 1962

If hole N~58 makes an ore intersection, we believe it best to further
explore the area lying between the hole and the end of the 1120 drift by continuing
the 1120 hanging wall crosscut parallel to vein and probing down holes from the
crosscut, If hole N-58 does not make an ore intersection it will be necessary to
make a decision regarding the placement of N=60, However, N«59 can be started
while this decision is being made. Based on the James! interpretation, it presently
appears that the location for N«60 will likely be at Station 5200 West but at an
elevation approximately 400 feet lower than the N=59 intersection, i,e., 1300 feet.
Holes N=59 and N=60 (tentative) will give us considerable spread between the end
of the 1120 drift, This spread will lend adequate opportunity to develop ore tonnage
if either N=59 or N~-60 make an ore intersection,

N=58 should bottom on October 5. N=59 should bottom during the first
week in November, The time lapse between the completion of N~58 and N«59 will
give us adequate opportunity for further planning, It will also permit us to let
geological conditions dictate hole locations.

COE:jm
CC: Nancarrow
F. Seward

J.As James
W.A. Heinrichs

Dulli—, sprackine by Coppes

RE&~p - gck. 1962




E. GROVER HEINRICHS

WALTER E. HEINRICHS, JR. . - oc tober 12 ’ 1962

HEINRICHS GEOEXPLORATION COMPANY
MINERAL ENGINEERING CONSULTANTS AND CONTRACTORS
GEOPHYSICAL, GEOLOGICAL AND ECONOMIC APPRAISALS

t TUCSON, ARIZONA

l .-
R i § TMATN j2-4202
'R - EST GRANT ROAD
—»--~M’_-An:;-rf]-: o Bgx 5671
i

Mr.C.0. Ensign Jr.,Chief Geologist
Copper Range Company = B
White Pine, Michigan SR Con gf}é&/g_.;.

Re: Appalachain Sulphides Iné;”“”':'
Ore Knob Area Gecphysicsé; .

Dear Chet, | - | ?@:fL_L_l_-J'

This will directly acknowledge your letter of 18 Sept.1962
previously answered by Frank Seward on 20 Sept.1962.

The maps which you itemized were received along with
a few additional ones sent by Frank since he arrived at
Ore Knob. The attached memo copy of the original sent
to you yesterday, refers to my initial reaction to these data.
As of yesterday, the boys had induced polarization (I.P.),
resistivity and probably self potential coverage at depth
of at least 3500' at 500' spacing and 1750' at 250' spacing,
across the known zone on profile.line 2000 West. The 500'
data resistivity response appears definite and encouraging.
At this writing, I had not received the 250' results.

So far almost everything seems to suggest that other
occurrences, similar to the known one, can be mapped.

Four questions at the moment:
1.Grover and Frank report you people have establishgd a
probable artificial cause for the narrow 200 gamma = MAG
high which follows the 00 N60°E base line across the
southern portion of the slag dump. What are the details
on this? '

2. Water table is assumed universally fairly shallow, but

what about its hardness, quality and varlation related to
conductivity?

3. What is average depth of oxidation and/or weathering?

4. What i1s the average physical description and dimensions
of a typical cross section of the zone beyond the ore


file:///iiiiich

and well into typical footwall and hanging wall material
including such things as gouge, altered products, estimated
total sulfides, etc? Or does the vein and ore have very
clean walls from massive sulfide to relatively barren rock?

As of now depending on how matters progress in the
meantime I plan to meet you at Ore Knob no later than
Friday, October 19. Meanwhile it my understanding our
objective will be not only to particularly test I.P.

-applicability, but also to generally appraise what can be done
over all.

_ Uﬁtil then, best;Wishes and regards

.sincizz;i//” |

;Walter~E.;Heiﬁrichs, Jr.

WEH:ib .

cc: Mr James Boydv///

Geoex at Ore Knob

et
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’ HEINRICHS GEOEXPLORATION COMPANY




COPPER RANGE COMPANG(T 0 4 1962
INTER-OFFICE CORRESPONDENCE

0 Dr., James Boyd _ AT New York i
f R R Lo S
FROM Chester O, Ensign, Jr, % AT N White Pine  :... | [
SUBJECT Ore Knob, North Carolina N pate_Ogts 22, = %
LT ¢ T i

During 10-17-62 through 10-18~62 Jack James and I visitedi~ :
Ore Knob. Phil had returned from his meeting in Canada, - Walter Heinrichs
was on the property to review results of the geophysical work completed to
date. IR
i

PYRITE CONCENTRATE FROM TAILINGS

Preparation of a pyrite concentrate from tailings was discussed
with Eckman and Nameth. Apparently the cost of preparation and shipping makes
such a project economically infeasible,

Tailings contain about 100, 000 tons of pyrite and 200, 000 tons
of pyrrohotite. Weatherston advises that he is interested in pyrite only, The
sulfur content in pyrrohotite is too low,

_ The cost of"making a pyi‘ité concentrate and delivering it to the
railhead at West Jefferson, N.C., would probably be in the order of $5,00 per
short dry ton as follows: '

Trucking « Ore Knob to W, Jefferson  $1.00
Milling 2.50 (1)
Reclamatisn ~ from disposal area to
mill 1,50 (2)
TOTAL: $5.00

The above figures do not include an operating profit which should
be in the order of $1.00 per ton of concentrate to make the project at all worthwhile,
A freight rate (W, Jefferson to White Pine) of $6.13 would be necessary to compete
with Noranda, Obviously, this is impractical,

(1) Based on a ratio of 10 tons of tailings to 1 ton of pyrite concentrate, Assumes
cost of milling a ton of tailings for $0,25. .

(2) Estimated., Includes cost of moving flat cells to base of dam, installation of
hydraulic system for moving tailings to mill, and construction of another
tailings disposal area. Costis probably very conservative,




Jr. James Boyd wdw October 22, 1962

MINE AND MILL OPERATION

Since opefation of the Ore Knob property is still showing an
operating loss, I discussed the possibility of an immediate shut down with '
Eckman, He is still of the opinion that October and November will show
operating profits and the mine should be continued until all available ore has
been broken and mucked out. A substantial reduction in the labor force
during October will largely be responsible for operating profits during October
and November,

EXPLORATION

Geophysics: I.P, profiles have been completed along lines
2000W and 800W. Excellent response from the orebody was obtained on both
lines, No indication of an economically 1mporta.nt conductive zone was obtained
on that part of either profile which covered the magnetic highs 2300-]; feet
southeast of the ore vein,

Line 3600W was in progress; however, the data had not been
plotted.

It was decided to continue the program as first planned viz.
completing a profile along 11, 000W and another about 3500E (moved from pre~
viously selected line 4400E), If there are no favorable responses or configur-
ations similar to those obtained on lines 800W and 2000W, the program will be
discontinued. If a response is obtained along one or both lines an additional line
will be run on either side of the favorable line to check for continuity. If
continuity is obtained the zone will be drilled; if no continuity is obtalned the
program will be discontinued.

: Completion of the present program should be about October 25th.
Inasmuch as I will be in British Columbia, Jack James will visit the property -
at the time of completlon of the present I.P. program to review the work and
make recommendations, He will contact me in B.C.

. Drilling: Hole N=-59 is in progress. Its location was selected
for an intersection of vein at 5200-W, 1700 elev., Drilling of N~60 will be
necessary to fulfill the guaranteed minimum established in the contract with
Longyear. The location of N-60 is still not definite and will await results of
the I,P. program and N-59.

Data on hole N~58 and the two underground holes from the 1120
level hanging wall crosscut were reported in Eckman!s weekly report Nos, 13
and 14, A third underground hole is being drilled from the 1120 level hanging
wall crosscut to intersect the vein 50 ft. above the intersection of hole I} .57,




Dr., James Boyd “3= October 22, 1962

If results from this hole are not encouraging underground drilling will be dis«~
continued, If results are favorable, further considerations will be essential;
i.e., the advisability of additional underground drilling and drifting for creating
additional drill stations, These considerations must take into account probability
for more ore and the economics involved, o

COE:jm

CC: J. A, James




JACK A. JAMES
CONSULTING GEOLOGIST

L]

TeLarwonk: Olingny B-0B866

_Nr. Ce O, Bnsaign, Jr.
Uhito Pino. Miohigan

-Dolr Chot:

211 BELLAIR ROAD
RIDGEWOOD, NEW JERBEY

‘November 8, 1962

I have your letter of November 5, and we
have diascussed the subject matter already on the

telephone, As you knovw,

I feel your point on

regional exploration for other Ore Knob type of
deposita in thnt region is well taken,

The report and maps are all completed
. except for tho intersection of N=59, novw being
drilled, I thought to hold up printing the maps

until this information is available.

If however,

you prefer to have the report ahead of that time
I can assemble it in short order,

: Admittedly, the ohances at Ore Knob look
grim, But you can be satisfied with one thing -=
the greatest mistake that could have been made at

. Ore Knob would have been not to have tried,

esast,

Bost rogardl.

e e —

Hope to see you soon on your next trip

" Sincerely,

Jack A, Janés




. WALTER E. HEINRICHS, JR,

| E. GROVER HEINRICHS

| ' nov el 1962 LI
Mr. cheater 0. Ensign, Chief Geologipt VU L R
Copper Range ‘CGompany - T ~;"€f_% \ B 554:4 L

HEINRICHS GEOEXPLORATION COMPANY
MINERAL ENGINEERING CONSULTANTS AND CONTRACTORS
GEOPHYSICAL, GEOLOGICAL AND ECONOMIC APPRAISALS

TUCSON, ARIZONA

 Novenbex 15, 1962y B.

White Pine Michigan

s Re: Final Report AR R
R Geophysical Envestxgati
. Ore Knob Mine '

'Ashe '

_Dear-Chet;j

| Enclosed are one original and three copies of ocur report
on the work done at Ore Knob, the original field notes (48 pages)

_ and’the_original'computation sheétSTCLﬁ).

.~ Under separate cover we are sendlng all the original
(15) drawings for your file in order that you may be able
to make your own reproductions if you wish.

Mr. Jack James and Mr. Phil. Eckman expresaed a desire.
for copies of the report, thus ‘the extra coples.

It was a pleasure to work with you on this project and
we look forward to working with you again, only then will we

‘hope to really come up with some good new ore.

 WEH: jh /
cc: James Boyd

Your official confirmation regarding whether or not
these data might be published will be most appreciated.

Sincere regards and wiehes;
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L. P. Eckman : : (56/“ (ja ;.--""' g \a/
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Appalachian Sulfides, Inc.
Jefferson, North Carolina

o o

Dear Phil: _ b

Inasmuch as we have decided ta liquidate the property, | woxddjapp#c-

ciate your sending all the books on geology, geolegic reparts, and
maps that are considered the property of Copper Range, We could
also use books on surveylng, mining, and mining engineering. Mr.
Cole waould probably like those referring to metallurgy and the ox-
tractive industry.

Warmest personal regards.

Sincerely,

g

C. O. Ensign, Jr.
COE:jm Chief Geologist

CC: Dr. James Boyd
Rc CQ COIQ




: o 1V lN
NOV29 196.1, ra ||
3 '9:“_ v

November 27. 1962 #/( ' “

r o ok
‘L. P. Eckman (), Ay ot

Appalachian Sulfides, Inc. I L I
Jefferson, North Carolina L ....__’___i ‘

Dear Phil:

I
Inasmuch as we have decided to liquidate the property, I wouldiappren-——]-—!
clate your sending all the bodks on geolagy, geologic reports, and

maps that are considered the property of Copper Range.  We could

also use books an surveying, mining, and mining engineering. Mr.

Cole would probably like t.hose referring to: meta.uurgy and the ex-

tractive industry. '

Warmest per sonal regards.
Sincerely,

/g

C. O. Ensign, Jr.
COE:jm _ Chief Geologist

CC: Dr. James Boyd
R. C, Cole




CoPPER RANGE COMPANY
WEHITE PINE, MICHIGAN

J. B.

JAN 2 1962

December 27, 1962

Dr. James Boyd, President : "l-‘?q T |
Copper Range Company " ) gvg./'x/‘/y o L !
630 Fifth Avenue ' ?:,‘W (4« i v _ ’

New York 20, New York i }/ o :

Dear Jim:

This is to advise that we have received both Walter Heinrichs' and

Jack James! final reports on their activities at Ore Knob. . Both did

an excellent job. I am keeping the copies here rather than burden the
New York files with these; however, if you would care to see them,

I would be very happy to send copies. Both reports were very thoroughly

prepared.
Warmest regards.
Sincerely,

Ch X

COE:jm ' | C. O. Ensign, Jr.
Chief Geologist

N
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January 3, 1963

¥hite Pine, Michigan
Dear Chet:

: 0 ey .3
.a aymbol to,shaw ore, uould have- made it much easier to intorpret
Jamea' uork._' _

‘s6a o’seetions, etoping in several placos does: not follow
- the solid sulphide. (This assumes that the solid black lines repre-
'-sent 8 phide but “there 48 no- 1egand to-show what the varioua

| mean.) For instance, in Seotion 1500W, DR 9-57 at 2100 ft,

- of -almost aplid -gulphide, with a. stope’ ending -

nothing xup.the dip save DH-8=37, 100 ft.- higher,

¢ long drillhole numbered N-7 in the lower sheet

: 1/-in ‘the ‘upper sheet,. 'He7 in the upper sheet*is

ot cun as. -déep enough to cut. ‘the - rootwall strand, These are

: details that. are perhaps nat important in & purely structural analysia.
but they should be considered in ‘enalysing local ore chances,

. The “Footuall Configuration“ projection is interesting It suggeata
" ione’ poasibility that may have been:killed" by the recent work; of

f} - - wuhich Ihave no:record. The bend in:the :footwall at. 4OOOW. looks:

e ‘bend at 500E. . The axis of this latter bend pitches.
10 or-15 degrees west, ‘crossing the ‘orebody atia flst ‘anigle., If the .
footwall -bend ‘at 4LOQOW represents a similar condition, there might

N be another orebody starting at L500W, at 2100 to 2400 ft. elevation;

and pitching West at an angle of 20 degrees or so, In this case,
the hypothetical orebody might come down to the llth Leval at about
5000W, and the upper two drillholes.of the four old holes at ABOOH

;ﬂ S - should have out mineralization, though -perhaps not. ore.

: _ It seems to me that wild speculation like that above is about the
: only way to get any idea as to where other orebodies may be.

The magnetic asnomaly 10CO feet southeast of the Ore Knob outcrop




Mr. C. O. Ensj._@ Jr. _--_Janpar_y' 3, 1963 - 2

“also.invites epeculation._ I undorstend that there are-no- outcropa
‘to show whether-or not iron: staining reached the surface near this
anomaly Even 1ron-stained fragments . in_aoil or”talus might ‘have

a little 80ll analysis 1n this aroa. Two daya and a hundred dollars
‘worth of equipmgnt would have been adequate for this, based on-work
Peter has beéen doing, Tests might be either for copper or for

copper,. lead and zinc. In obhar areas, even where the soil cover

'fonly“poaaible clu;s to more ore. I have never;
rencefuithout forming scme 1dea as to whero other orebodiea might
oceur. , o

“]%I am’ aending the James report, with a eopy- of this letter, to Jack
*Band, ‘as’ you, requested. - _

" With: best. regards.
Yours airicersly,
L LIBB /

:f:cn: Dr, oyd
Hr. JohnuR. Rand(uith report)
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" ganiary 10, 1963

exﬁect the emplj ement'of ah ihtruaive as a tesulé oﬁ same'pre—

existing ‘structural control. The Ore Knob shoot certainly e~

hibits no " features. suggestive of 5B'lay structures”, but doea

'_exhibit fbld features chataateristicfin Appalachian geology._

Although. as. Jack has ncted. the_essential erogenic forcea
leading to the: preaent regional struqture can be defined in terms
of non-rotational campression, this ie not at all pertinent to

JOIN L RaNe Grovocte ConsuLmnse 67 Stare Srueer Aveusta, M




. between them ghould be roughly predicteble, given some. méan
o | thene- aub-parallel to bedding or. &uau,cn, is the. amu.tu

'_t.hat & similar shear is associated with ‘each or. even somo of ‘th
- other folds that must axtst in the local system, we Gan say

" sotitges of both mineralization pnd structure, and go forth with
| magnetometer to f£ind intrusives, I would merely note that scme

':_Mshoot.

ME, Chester O, Ensign, Jr,
Jenuary 10, 1963
- Hage 2 |

"m mblm, m ﬂm aaung the mw_s __ct orogeny all :_:_mau_.oz;

o .:‘ta my Gpl.nzm that ehe We Mb salﬂ
- atyvuatape La mly one of wény sdnilar neseby structures; like

'-;acmox. of . Fiph, and within & remesnable distanse feew. Ore Knch
- these fold structures will be generally parallel; the spacing

" gtwuetural/iithologic data to work with. ~Rupture at. Ore Kneb
which has allowed sulphide emplacement. While we cannot sugges

- since .the sulphides had to have &n access channel of ecme kind to
" .get into Ore Knob, our tmmediste hope. for more ore: tn_u..u ms& -
' -1991“11@ lis alonq e.hat ehmnel Ln em undewa.ying ( fovin g

: %hus. mxa Jaak waum am on mam m.te Lntmaives

- source ¢f mineralisation &t Ore Knob did exist, and go forth
- magnetomater to tyy to £ind subjanmt structura by careful 1it
logio/structural mvaaugatten Ln the za.lzly m@&iate am& o£ {-.ha

R ._-:w.m: mamu &o aaak‘ “Mtwul ewugunum ehere xa'
-only one item of interest that I can see, - speoific t-o the nweh'

for Aown~dip struature, although the dlegram ie interceting in

other ways relative to the known shoot. The interesting item, -

" however temuous it may be, is that Hole No. 230, at elevation 2320, -

10450, suggeats & return to “noxmal® dip on the nineraliged atrua-
ture,: Mdﬁp £xom tha area of ﬂatwntng on whmt: commercial

JOnN L Hoaawe Croroure Gonstrorie. 67 Stars StREET Aiwuisra, Alanr




28,285, :and 268 plotted on the Caniguratien. ‘to see 1f thi
-return to normal ocuuts all along the bottam of the shoot.

:f ﬁold.
_ a partner, to. acften the expense.

'"lSOOE.t here will be a. bend 1n outcrop having a right—hand d

| umap suggest folding at the anomaly reported to be lGOG
'g “the ‘Tine? - Any kﬁﬁd of - fo1d- pattern suggested by - demailed
_.netics which can differentiata metasediments can be used rough

‘Mr. Chester O. Ensign, Jr.,
‘January 10, 1963
1Page 3

mineralization cuts out.. It would be nice to Have Hble Nbs.:i4i"

to. interseét below the bést part of: the present sheét.~f-f

iother structural clues to halp. these holes would afbitraril

Far this sort of venture,-'

sense. If a similar shoot structure exists ‘down~dip from th re
Knob shoot it may show a drag on. surface some distance te

to predict the presence, depth, and strength of a structure under=-
lying the known shoot, and to justify the gample of . one or tw_'of

‘the suggested deep holes.- Other new structures should be fol_tWed--

with I P, and geochemistry ‘before : scout drilling.

So, Jack and 1 arrivn at reughly the _same exploration methoﬂs,'

although we would apparently be thinking of quite different things

in the interpretation of field results, . The fundamental. aspect;

‘of my search would derive from the known local fact of. minerali-

zation at Ore Xnob, and the characteristic local repetition of




Mx, Chester O. Ensign, Jr.
January 10, 1963
Page 4

minor structures in the Appalachian region.” The intent would o

' be simply to £ind ~another etructure, minezalizad by the same. _'.'-;' '

source as Ore Knob.

If we cannot easxly sell the property. poasibly we should _
take ‘another look at uur data, to see if a clue has inadvertently_
been missed.__:' :

Yours very truly..

‘John R. Rand

JRR/wh
cc: Mr. Boyd
' M__r. Joralgnzon'




Jr K A. JAMES
CONSULTING GEOLOGIST
TELEPHONK: GILBERT 5.0366 . 211 BELLAIR ROAD
' ' RIDGEWOOD. NEW JERSEY

October 28, 1963

Mr. C. O. Bnlign. Jr.
Copper Range Company
white Pine, Michigan

Dear Chet:

The IP field work was completed this past
Wednesday and the computations were completed on
Thursday moring. I reviewed the results of the
program on Thursday afternoon and for a short period
on Friday morning.

There was a lack of encouragement in the
results for additional work, and the crew was released
to return to Tucson. Lines were run at 11,000W,
3600w, 2000w, 800w, and 3600E.. The coverage on these
lines extended from 2500N to 3500S except for line 2000W
where the coverage extended from 2500N to more than
5000S.

: Definite patterns of response were detected
on lines 800W and 2000W, and a lack of definite pattern
of response was the experience on the other lines.

It is quite apparent that IP will show mineralization
of the Ore Knob type as it exists on lines 800W and
2000W, The corollary to that fact, is that similar
mineralization does not exist on lines 3600E, 3600W,
and 11,000W,

The electrical properties of the country
rock (high resistivity) are such that it is almost
certain the penetration at depth was equal to maximum
theoretical (1750 feet); indeed, where a conductor
existed it may have been more owing to the distortion
of the theoretical hemi-sphere. Certainly, the
penetration would not have been less than theoretical.,

The coverage given to the area by the IP
gives negative indications for additional mineralization
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COPPER RANGE COMPANY - o \
630 FIFTH AVENUE . CRXw
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CHESTER O. ENSIGN. JR. March 5, 1974
PRESBIDENT .

Reply ‘to White Pine Copper Company
' White Pine, Michigan 49971

Mr. Wade E. Vannoy, Jr.
Attorney at Law

P. 0. Box 393

West Jefferson, N. C. 28694

Dear Mr. Vannéy:

Thank you very much for your letter of February 26 regarding
the "Ore Knob'" properties in Ashe County, North Carolina. - I have
"read Philip Eckman's letter with substantial interest and 1 thlnk
the concepts he expressed are quite reasonable.

At this time, Copper Range Company-is so involved in other
matters that it would not be practical for.-us to think in terms of
negotiating to acquire "Ore Xnob." I do, however, appreciate your
bringing the matter to our attention. '

1f our interest should change in the future I will get in
. touch with you.

Sincerely,

e

Chester 0. Ensign, Jr.

~ COE:ec

be: W. S. Cavender‘/

R. Leone - Ray: My reply to Mr. Vannoy is self-explanatory.
However, in your search for flux, you might
keep Phil Eckman's viewpoint in mind for
further consideration at some time in the
future. '
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March 20, 1942

Dr. James Boyd, President
Copper Range Company

630 Fifth Avenue '
New York 40, N. Y.

Dear Jim:

Enclosed herewith is muy report on the Ore Knob Mine of
Appalachian Suliides, Inc,

By copies ot this letter I ask Ira, Bill, and Jack to send
you their comments and recommaendations. I am sure that these

will be miost helpiul in formulating a {inal decision.

Sincersly,

C. O. Ensign, Jr.
Chiei Geologist

CORE; jmb
Copies to:
1. B. Joralemon

W, P. Nicholls
J. R. Rand
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Chief Geologist
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INTRODUC TION

During the period January 23, 1962, throuzh January 27,
1962, the writer visited the Ore Knob Mine of .Ap?alachian Suliides,
Inc., situated in Ashe Cdut’at&, North Carolina: Purpose of the visit
was twotold; firat.' to determine how long White Pine can expect to
receive chalcopyrite concentrates irom Appalachian Sulfides, Inc.,
and second, to investigate the poesibility idr extensions to the Ore
Knob Mine or the occurrence oi additional orebodies near by. Both
possibilities are believed to be quite good.

The Ore Knob Mine is situated approximately 8.2 air-line
miles east of Jeiferson, North Carolina, or about 12 highway miles
irom the railbead at West Jalfierson, North Carolina.

Appalachian Suliides, Inc., is a wholly owned subsidiary
oif The Nipissing Minea Company, Lid., m which Fatiho of Canada,
Itd., is a substantial owner {about i, 097, 352 ahares), |

The inform:ation pres,ented herein was obtained ffoxn
various members of -thé Appalachian Sult‘i&ee. Inc., salaried staif.
Although most of the information is thought to be factual and
reasonably accurate, some may be subject to considerable error.
This note oi precaution is oifered in the event we proceed further.
The iinancial information will certainly reqguire refinement and

veriiication,
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SUMMARY & CONCLUSIONS

Extraction of ore irom the end ol the 1i20 leval SW driit,
ore along the lower margin of the main orebody, and additional ore

near the northeast ead of the main orebody assures White Pine a

supply of chalcopyrits concentrate through August, 1962.
Hardly any geological or geophysical work has been done

o

which could prove or disprove the possibility jor extensions of the

orebody or the occurrence of other orebodies in the immediate

vicinity. The regional and local geologic settings seem favorable

ior the occurrence i more ore, | - /.'»,\9‘“
D VR L I, J

The total capital investment in the Ore Knob Mine is

v

v

Yo

T

expected to be raturned by mid-1962 according to the Mine Manager.'

Depreciation, development expanses, and depletion have resulted in
annual tax losses. The total amount preseatly avéilable ior carry-
over is approximately $700, 000,00, This could represent a
substantial asset to a purchaser,

It is believed that Nipissing will sell Appalachian Suliides,
Inc., ior scrap or near scrap value. Perhapa in the order ol
$350, 600, OIG or less, which would include surface and mineral
rights.

Valuation, making no provision ior tax losses but ior
annual payment o: Federal Income Tax, shows a return oi capital

in 1.5 years and a OCF rate of return of 60% plus. The economic

’U

Y

X
P
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poteatial is considerably more favorable if the tax loss is applied,
Careiul economic analysis may reveal that the tax loss
carry-over is a sufficient asset to justify purchaselof the comipany

without proving appreciable additional reserves.
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RECOMMENDATIONS

I recommend that we approach Nipissing at once in an

effort to negotiate an arrangement for ultimate acquisition of
Appalachian Suliides, Inc.
Two poasszible arrangements are worthy oi consideration:

(1) A six-months' option to purchase the company at

a fixed price. Nipissing should agree to continue
operation oi the mine and mill during the option period,
aven ii a decreased production rate is necessary.
Durinyg this period Caopper Ranpge would be able to
make a detailed financial analysis of the com:pany.
Suificient geological and geophysical work could be
accomplished to detect the possibility of an extension
to the present orebody.

(2) A 30~ or 45-day option to purchase the company

at a {ixed price. During this period Copper Range

should be able to make a ilmancial analysis suificient

to determine whether or not the tax loss carry-over

is asset enough to justify purchase of the company

without proving extensive additional reserves.

~ In the latter case, operatiori o{ the property could probably

be continued by the present staff, inasmuch as the majority are local

people. Very few of the salaried employees are permanent Nipissing

staff peopie.
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PRESENT GRE RESERVE

During my visit in July, 1961, Mr. Phillip Eckman, Mine
- Manapger, stated that Appalachian Sulfides, Inc., would be lucky it
the ore reserve lasted uatil mid-1962. Sincs then, additional ore
" has been encountered near the end of the 1120 level SW driit, and at
shallow depth near the northeast end of the orebody (Plate 1I).

The remaining mineable reserve is now estimated at
approxiinately 135, 000 extractable tons, At the present miﬁing
rate of 325 tpd, the reserve will last through August, 1962,

Ore exists balow the 1120 level driit between two faults
shown on Plate 1. The tonnage has not been determined. There

are no plans to mine this part of the reserve.

PAST GEOLOGICAL & EXPLORATION WORK

Durir._g July, 1962, the only exploration work in progress
was cé:ntinuation oi the 1120 Ievél SW driit. The driit was being con>
tinued in a southwasterly direction in hopes of encounterinyg more ore.
Obviously, this approach fails to recognize the dominant rake of the
orebody. At the ﬁma oi my January vigit driving of the driit had
been discontinued q:.nd 20 exploration work was in progress.

There are no plans to explore {or a possible extension

down rake. Racently, however, three or four drill holes have been

planned {or a liniited area near the northeast end of the orebody.




Pays &

Mo detailed geological work has been doﬁe in the Ore Knob
area by the U, S, G. 3. or Universities. The U. 5. Bureau of Mines
nade an investigation of the miine in 1'\?48.(_” Twenty holes were
diamond drilled. All but {our of these {ailed to intarse;:t the orebody.

Appalachian Sulfides, Inc,, has done a limited aniount of
aurface geological ma.pping. They fxa.ve also run limited ground £M
and yground magnetic traverses in the immediate vicinity of the mine,
Strong EM and maguetic responses were razistered at the northeast

znd of the orsbody.

EXPLORATION VIEWPOINT -~ NIPISSING

Appareatly Nipissing ie reluctact to expeind exploration
iunds, particularly in the Unitzd States.  Lckman stated that
Nipissing feels it easicr to buy an orebody than {ind one, There
is a lot to be said for this viewpoint. but 1 believa the expenditﬁfe
oi expioration money is well worth while in seeking extensions of
known orgbodies or other orebodies within a know.n district. This
3ean:s pérticularly true 0. the Ure Knob area since it lies within a
belt ol n:assive suliide deposits (of the Ducktown type) extending
ivron: southwestern Virgiuia to eastern Alabama.
£ cknian and geological staif feel that the miine and near

viciaity have not been properiy tested. They balieve additional

(i) Ballard, T. J., & Clayton, A. B., luvestigation o{ the Ore XKnob
Copper Mine, Ashe County, MNorth Carelina, R.1. 4341, Sept. 1948,
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exploration bets exist and would favor further exploration
expenditures.

.There are several reasons {or Nipissin__g's reluctance to
expend exélorat'zon funds in North Carolina: (1) They have recently
purchased an inferestin the New Brunswick property formerly owned
by St. Joseph Lead Conzp‘;ny. They are engaged in developmentwork
and preler to place their money in this venture and dévalopment.
and production irom Copper Rand Chibougamau in which they owned
484, 00C shares as per December 31, 1960; (2) They use the peologic
consulting f{irm: oi James and ﬁui’iam who do not favor iurther
exploration expenditures in North Carolina, 7

W. F. James is a director of both Nipisaing and Patino.

ASSETS OF APPALACHIAN SULFIDES

The total capital investment to date is approximately 2.9

million dollars.

Suriace & Mineral Rights

About 550 acres of surface anc'l 200 Acrea of mineral
rights are owned outright. Ceartain of the mineral acreage in the
southwest end oi the tract carries an obligation requiring Appala-
chian Suliides, or its successors and assigns, to pay a $0.05 per

ton royalty to the iormer owners on rock mined from the property.
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Physical Assets

The major physical assets consist of mining, milling, and
shop equipment ami supplies; six staif houseas; one oifice buﬂd{ng;
hoist house (with two comipressors); crusher house; mill (1, 000 tpd);
shop; chéné;ehOuse; warehouse; 2000-foot capacity hoist with two in
ba._lance 4-ton skips; etc. In addition, there is a soft ball diamond,
swimming pool, and 3-hole poli course on the p;'operty. |

Tailings |

The present tailings pond contains 300, U0 recoverable
tong ol pyrrhotite ~ pyrite concentrate whf.ch runs slightly in excess
oi 9C% combined iron and suliur. Test work previously d_oné by
Appalachian Sulfides indicates that the concentrate will contain about
40% suliur and 50% iron and can be made with relative case. Although
ireight to Whits Pine would be pfohibitive, there may be a potentiai
market within the general area. Tennessee Copper Company lﬁre-
viously showéd an interest in the concentrates for use in acid manu-
iacture.. They may still be potential customers.

Waste Rock

The State and County Highway Departments pur;:hase
waste rock ior use as road metal. Apparently there is a ready

market {or the rock ii crushed. Lckman calculates a gross value .

oi approximateiy $20, 0G5, 00 in present waste rock piles,
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EMPLOYEES -- MANAGEMENT AND LABOR

There are presently 200 em.ployses of which 20 are
salaried. The organization is non-union. Union representation
has been voted down on two occasions. The wage scale is moder -
ate. Majority of employe.es are local residents. Most of the
miners aﬁe farmers. Management and labor relationship seems

excellent,

GEOLOGY
Ore Knob 15 situated in mountainous couniry between
the crest oi the Blue Ridge Mountains to the southeast and the
Ridge and Valley Provinée to the northwest. Elevation oi the
main shait is slightly over 3, 800 feet. Maximum relia{ in the
Ofé Knob area is 800 {eet; average reliei is about 409 iset.
The deposit probably occupies the intersection of
shear zones in the Carclina and Roan gneisses. It may be
referred to as a {issure vein deposit. The gneissic country
rocks strike N 642 £ and the foliation dips southeast. Average
(aeh:tocit,) o
dipfoi country rock in the vicinity oi the orebody is generally
less than 60°,

The known orebody is a southwesterly raking lense

shaped ore shoot approxin:ately 3, 000 teet long, 400 icet wide( e F o,

and up to more than 40 feet thick. Its strike is essentially the
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same as that of the country rock. The angle of rake is 159 to 20°,
The northeast end ol the orebody exhibits a slight dip to the south-
east, whereas the dip becomes neariy vertical toward the center.
Dip varies considerably throughout the lenygth of the orebody. The
change in dip varies irom 40° to vertical.

Near tae bottor: of the ore shoot a second mineralized
zone is found in the hanging wall and lies nearly parallel to the
main ore zone, This is called the south vein, Intersaction oi the
south vein and mwain vein imparts a trough-iike coniiguration to a
lar ge portion u: the orebody.

Flexuring exhibited by changes in dip and the intersecting
tault planes, both steeper dipping than foliation of country rock, are
probably very imiportant factorsin the localization of ore.

“Within the massive suliides oi the orebody are

ound rounded and rotated iragments ol quartz aad

siliciiied and epidotized country rock., Contacts

with these iragnients are oiten sharp, though

usually they show some evidence 0f replacement

by ore minerals. These iragments may represent

remains o} breccia biocks wixich have been pattially

or alrmo syt whoily replaced.,”

#Within the orebody the important suliide minerals are
pyrrhotite, pyrite, chaicopyrite, and sphalerite. The suliides occur

in intimate mixtures or in zones in which pyrrhotite, pyrite, or

(2) Brown, H. 3., (eology of the Ore Knob and Elk Knob Coppu'
Reposits, Norih Carolina, btudem: Report, i95¢&. '
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chalcopyrite predominates. The latter is usually the case, The
orebody coatains aw average of about 32% total sul.ides o whick
about 17% is chalcopyrite. An individual zone in which one sulfide
prederinates does not seem to be restricted to any particular part
oi the total orebody. The entire orebody pinches and swalls con~

Pl eAntcgri. b
siderably. There are 20 obvious changes in m;ner.ﬂ’o&y xron top
to botton: oi the orebod_y_'jwhich suggests the improbability of an ore

extension down rake.

AAPLORATION POTLNTIAL

The regional and local geologic setting suggests & possi-
bility ror the occurrence oOf more ore.

The most outstanding possibility seen:s to be additional
ore along a projection oi thy predom:inant rake at depth below
elevation 2, 200 feet, MNothing has been done to iiwestigate this,

It is possible that the present orebody may be greatly restricted

near the end of the 1120 level SW dridt and will open into a larger

orebody down rake. The orebody miay even pinch out comipletaly
and reoccur at depth. |

A second possibility is the occurrence of other nearby
orebodles lyiny paraliel o and in the same plane as the kaown

orebody {Plate 1).
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A third pc.ssibility is the occurrence oi other orebodiss of

the s_aine type within the general area. These would probably strike

parallel to country rock foliation but céuld be atraﬁgraphically-higher

or lower than the Ore Knob deposit. A number of other o¢currences

have been reported. Oune such deposit is at £lk Knob situated about
8.0 air niiles north of Boone in Wautauga Couaty. |

The regional geologic setting, distribution of many
masaive. suliide deposits in a narrow belt extending irom Virginia
to Alabama, {5) and numerous copper shows within a 1%-mile radius
oi Ore Knob strongly suggest the probébility ior other qhalcopyrite
deposits. It is incompatible. with ﬁxy exploration th'n_lkiug to accept

the Ore Knob deposit az a uﬁique, singly occurriny orebody.

VALUATION

In preparation of a prelimina;y..val.uaﬁon'. it is assumed
that an exploration expenditure(®) of $250, 000, 00 é:m result in the
disﬁo#aiy of i, 250, 000 extractable ton§ of ore yielding 33 recover-
able pounds o. copper per ton. This is the same size target as thg

Ore Kneb depoait.

{3) The Ducktown district is situated within this belt.

{4} Treawed as developm ent and expensed over two year's.
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Production at i, 000 tpd and a market level of $0, 30 suyggest
a return of capital in 1.5 years and a DCF rate of return of 60% plus.
Remaining assumptions upon which valuation is based are enwmoerated
in Appendices A through D. '

Table 1

Analysis of Income & Cash Flow on a 30¢ Ma_r'ke't

| - 2/10ths oi
(Figures given in First Second Third Fourth Fiith
thousanda oif dollars.) Yaar Yoar Year Year Year
Nat Sales - Concéntrates( 1) 2,242 2,242 2,242 2,242 448
fxpenses:
Operation Coats O : :
$6.00 per ten 1, 8060 1, 800 i, 800 i, 800 360
Development Costa 125 125
Depreclation 83 97 119 160 33
Totals 2, 006 2,022 1,919 1, 960 393
Income Beiore Taxes 236 220 323 282 55
Fedsral Income Taxeas:
Net Incormne Before Tax 236 220 323 282 55
Less Deplation Allow., 50% 118 130 161 14l 27
Taxable Income 118 ii0 164 141 &8
Tax @ 30%on {irst $25, 000 7.5 7.5 o 7.5 7.5
Tax i 52T on excess ol $25,000 48,5 44,5 T1.8 60,5 1.5
Total Fedoral Iacome Tax 56 54 79 68 9
Neat Income 189 168 244 2ig 4%
Add Back Daepreciation 81 97 119 1960 33
Salvage & Scrap Value \ 35
261 265 363 374 il4
l.ess Capital Additions 50 50 50 50
Aannual Cash Return 2il 215 313 344 114

(1) Production = 1000 tpd; or 5&.8 tons concentrate/day;
or 17,650 tons concentrate,/year.
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Note: In an effort to be as severe as possible
in making a preliminary valuation, no provision
was made for the tax losg carry-over. Instead,
it is assumed that Federal Income Tax will
actually be paid,

Table Il
DCF - Computation
Piscounted
Year Cash Flow Preaent Worth @ 60% Cash Flow
- $ Yo $
) (350, 000) 100.0 {350, 000)
i ' 211, 005 75.2 159, 000
2 2i5, 600 41.3 - 89, 006
3 313, 000 22,7 71, 000
4 324, 000 i2.4 40, 000
5 114, 000 06.8 8, 000
+827, 000 ' ' +17, G000
foo s oS s SR rTnaes:

DCF Rate of Return = 50% +

EXPLORATION METHODS

The iirst exploration approach should be an invesﬁgatibn
for extension of the known deposit down rake. Angle holes. drilled
irom: the surface to interseact a projeétion of the rake at depth are
aub_‘jéct to a high degree of error. Results from: such holss could
be inconclusive. Drill hole deviation could be responsaible tor

missing the projected target.
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As a first phase exploration eifort, the following approach

i3 recommeandad:

{1) Projection of the long axis of the orebody.
This should be made by a careful structural
analysis. Analysis should take into consider-
ation flexuring reflected by changes in dip
within the orgbody and the intersection oi

the fault planes where known. A number of
different projections will be necessary in
making the analysis.

(2) Drilling & vertical hole 300 {est SW of the
end of the il20 level SW driit to pass 100 ieet
below the projection, an angle hole at 650 feat
aimed to intersect the projection, and a third
vertical bole at 1, 0G0 fest. In the hole, EM
would be run on each. If massive sullides
occur within 200 {eet of any hole, an EM
response should be regiatered. With luck,
any or all of the three holes above could

inter sect ore, '

Further exploration would be dependent upon results of
the preliminary steps above.
Estimated cost of the preliminary phase -- $35, 000.00

to $40, 000:._00. This estimate is based on 5, 800 {eet of diamond

drilling at $5.00 per ioot and $6, 000,00 for the EM program.
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APPENDIX A

- Calculations

Assumptions:

{i) Extension of ‘Drebody. _ = },250, GO0 tons exfré\ctable ore
(2) Av-aiage.&a_coverable 'G_r_é.d_e = :1 . 65.%.cop_.per (334) .

(3) Costa: L
- . Mining = $3.50 per ton
Milling 1.25 per ton
Freight .21 per ton

Other 1.04 per ton
Total o = $6.00 per ton -
{4) Annual Mining Rats {300 days/year) . . Lg"

300, GGO tons ore;
17, 630 tons concentrate

& 1, 000 tpd

i

{5) Miae Liie

&% 1, 000 tpd

H

4,2 yeai’s . (’_.v.-""
(6) Estimated Purchase Price

Total Assets Inéluding .
Surface & Mineral Rights = $350, 000. 00 (See Appendix C)

{7) Average Ratio of Concentration= 17 : 1

Estimated Truck Freight - Ore Knob
to Railhead at West Jeiierson = $0.30/ton mile

Estimated Distance 12 miles

1]

therefore '
30¢ x 12 miles + 17 {(Ratio of Conc.)= $0.212/ton of ore

Ratio oi Coucentration

Concentrate

Ore - Recoverable Cu
thereiore

5604 33 = 16.97 call i7.

i

28% copper (560 lbs. /ton)
1,65% (33 1bs./ton)

1

2 ."
[




Page 17

APPENDIX B

Price oi Chalcopyrite Concentrates

Copper - less 1.0 unit @ electro price less 2, 0¢

Gold - less 0.01 oz. & mint price
Silver - less 0.5 oz. w Handy & Harmon, New York
Iron - deduct Si0Q; + Al,O4, balance @ 6¢/unit Fe
Sulfur ~ deduct 1/2:Cu, balance @ 6¢/unit §
Market
25¢ 30¢  32¢ 35¢
Copper $124,20 $151.20 $162,00 $178.20
Gold . 2,10 2,10 2.10 2,16
Silver 2,18 2.18 o z.18 2.18
Iron i.80 1,80 1,80 1,89
Sulfur 1.26 _1.26 1.26 1.26
$131.54 $158.54 $169.34 $185.54
Less: ' ' : N
Treatment Charye A5, 00 15,00 15,00 15,00
$116.54  $143.34  $154.34 $170.54
Less: '
Freight 16,53 16,53 16.53 16.53
$100.01 $127.01 $137.81 $154.01
p= o ——memmm—
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e

Cash Cutlays

Purchase Price:

Land
Mineral Rights
Dapreciable Asaets

Devzlopment Txpenses:

lat Year
2nd Year

Lquipment Replacernentis:
ist Year
2nd Year

3rd Year
" 4th Year

Salvage Values:

Land
PDepreciable AsBota

Recoverable ! 4.2 Years
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$25, 006
25, 000
300, 009

$350, 000

$125, 000

148, GO0

$250, 0GC
Temweems

$50, 000
50,000
50, 000
50, 000

$200, 060.
TR IE RIS

$25, 000
10, 0¢0




‘ APPENDIX D

Life of Property -- 4.2 Years

Depraciation Schedule:

(Figures given in
thousands oi dollars.)

Purchase & Depreciable Assets;

300000 less salvage. .

Year | Replacement
Year 2 Replacement .
Year > Replacemeant

Year 4 Replacement

Totals
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Year
Part
A 2 03 4 5
69 69 69 69 14
2. 12 .13 12 i
16 1516 3
22 2z 6
. S )
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GENERAL EXAMINATION OF THE ORE KNOB MINE
JEFFERSON, NORTH CAROLINA

Purpose and Scope of Examination:

The purpose of my examination of the Ore Knﬁb'nﬂhe §vas to
obtain a general operating knowledge of the property and, more specifica_l_ly,
to observe present mining methods, proven ore reserves, probable and
possible ore reserves, and possible future development prospects, For
the most part the cOnténta of this report are only presented in a general
way except for the mining aspect, Mr. Otto Scholl, Mine Captain of the
Copp.er Range Company's Champion Mine, has written a shé'rt report on

the mining aspects of the Ore Knob mine, a copy of which feport is attached.

Geography:

Information available in Copper Range Company files,

History:

Legal, productive and financial history av‘a_ilable in Copper

Range Company files,

Ge_ologz:
| The Ore Knob mine is a fissure vein deposit having a general

. [«] ) .
strike of N 65° E and dip of 65-70 SW. The host or country rock is

granite gneiss, Mineralization of copper has been through replacement of

the original gneiss by sulphides, the main copper sulphide ore being




chalcopyrite, From .m'ina ébéerv;a.ti'bns there is a p-r:dnounced thinning
and thickening of ‘the vein both verjti'.cal_'l'y and horizontally within short
distances in the vein. In general Ore Knob mine management thinks the
vein is pinching out rapidly beyond 2506' W (see mine map). Aﬁs’uu:x:iﬁ-g
this is true'the present mine atrongly would indicate a local ore shoot
with a deﬁn"_ite rake.'" '

 From my observations three poésibilitieis‘ exist for t_he proposed
pinching out. of the vein beyond 2500 W:

1. S8ince ghe_ country rock is Upper Precambrian, most
of the vein has been eroded off and the bottom limit of economical ore
has b'eén reached;:

2., The present i:;ined area may only represent a local ore
shoot in the vein as is the case in many fissure vein deposits, It is also
very possible the entire vein is only a "finger! vein from a _much. more
extensive ore body at depth, In such a case it would not be unuéual
to have the present s’t.ruetural.cendit.ions near 2560 Ww; |

3, The rake of _tiae vein may be steeper ét_:dépth.

No structural changes were observed to form a conclusion which
of the three possibilities exist., There has not been enough development

work to support any of the three possibilities,

(2)




Ore :R_es_efir'_eb,:_

As of May 1, 1962, Mr. Phillip Eckinan; Mine Manager, -
estimated the proven ore reserves were 77, 545 tons at 1.86% copper; -
'thi.s':eSti_.'mat.e_ wal ca.lét:’laLte_d éﬁ 26. 595 tons :blx_""dk'en: at 1. 77% and
50,950 tons unbroken at 1,91%, The 77,545 tans will be ‘obtatned from
s'_h'fi'n_kag.e .st'qpi_:ig'. ‘sublevel ‘stoping and pillar recovery. The g_ieas of
present mining are shown in red on _i'h'e'_ map. '_ In view of -'my--m-gnmatio@ |
Qf 't'he'._pr_epert}.' 1 feel §ﬁib figiire. is conservative _and_ acceptable, I believe
this estimate. 'co'ulc.:l'_b'e' projected to _106, 000 tons from my examination of
areas A, " B; C, and p.'sh_om on the "t’hhp’. Mr. Eckman p__:f'_'édi'cted'-tt;é"
_n_a_i_ne will be t_iépleted as of September 1, 1962 under the p:éaenp §perhtﬁ;g_
program of 77, 545 tons io'f reserve.

o Estimate of Ore Reserves: |
'P:I‘OVén: | 1'-'0.0, 000 tons (_coh.éetvaﬂve figure)
.Pr'o.ba'b.'lje:  Block of ore outlinedcm map and '-'ext‘epli'dn
- or ore beyong 2500 W, Minimum of 64, 675
tems@LS-LT%
Possible: Beyénd 3000 :w, ‘below 982 level batween 500 W

and 1500 W and 3000 W (1.25-1, 50%)
Recoverable ore from old shrinkage stopes

3)




Minigg Methods and G.o‘lata:. |

| The a.ccepted method of mining at Ore Knob han baen ahrinkage
atoping. Stope widths have varied conaiderably 1n the main vein' and are. in
excess ‘of 30 feet wide near thc keel (intersection oi main vein and upper vein),
The haulage levels are driven in country rock with loading crosa-cuts to the |
vei.n. Eimco M-21 loaders ﬁll Z-ton side-dump tram cars. Battery
locomotives a.re used for tramnﬂné. . The ore is. stored in a storage pocket
at the shaft station. | In general, drﬂl machines,. drill ateel, caps and -
biésting agent:é: .a"r'oé the same as’ us.ed n; the Goampi'on Mine. 'One co'uld'n'ot
obaerve a.ny deﬁmte drﬂl pa.ttern either in shrinkage stopiug or sub-level

atopmg due to the limited amount of mming.

Surface Equipment:

The surface .eéu‘ipment including hoist, compressor, ahoﬁs’.

eétc, are in very ggod condition.

Underground quﬁprhenti. "

In general underground equipman? wae not kept in an orderly
manner, The entire underground operation appaared te be quite ineﬁ:cient.
It is my sincere beliaf that underground eiﬁciency could be. improved

{4)




Past '_Mining_g’_r'bg;x‘a.m:.

In general the ore bbdy_ has 'Bégn"'high—graded".; ~the ore body .
has not been exp_l'oi.l_':e'd.tb ;thefiiul_l_ést_text'ém:riér :t-h_é-‘_dﬁw'ierall benéfitQ ..at -’the_._-
company,l an excesaive amount nf marginal ore was not exploited due.to ¢ ..
hagh operationa_l costs, The’ present mine workings are rapldly being S
&ésiroyéd by 'p'ull"infg'crown, pi-lla.r.a of high grade'(see ‘mine map),: - By
pulling the crown pillara such as indicated on the 9th level, probabie o
ore above such stopes as 981-3, 981-4, and 981-6 will enly be mined in
the future with accelerated development_ costs. - Ido not-recommend:a'
pulling crown. pillara at the Ore Knob mine until. all future ore possabﬂities

'ha.ve bean .studie_d. this practxce should be stopped immediately.

Proposed Minig_gL M,e"thod Qre_ anb Mine:

The ore body lends itoelf ‘very well to _'éh‘rinkage, stope. mining,

A corr:xbihatiéjs of ldadih:g chutes and créasé'é\ifé' could be "ué'ed 'delp'endl'ing on

the ,wid;_h gf..'the_. ?ein.a_' g‘gcé'rt;ﬁxéd _du‘ri.ng. de\}elpppqut of new 'l-e.\lr':e.l'ﬁ'. The.

ore appgar:s to be qu‘éfété@ly_hard';l :howgvé'r, wi_th_"suy'ervi-sed drilling

good fx_'-a.gm_e_ntat'ion_ can lée ob_t_ai_,ned usi'_n:g ammoniﬁm xji&a’f_é ‘_I;eliété';

It appears to be more ;dvipab'_l.e_ to aa_;:riﬂce_a'.th'e ﬁighe; gr_a;de' and e'dn;:éﬁfrate
_on an annual pfoduction of 240, 000 to 300, 000 tons, with h_eacia x.a.vé'ra'gin'g

1.25 to 1.50% cépper; The tram cars are at least 50% too small'fér this

type of operation, thus requiring excessive tramming time for a small

tonnage.

(5)




With respect to the estimated reserves below the 1120 level,

if time can be allowed for sound Eléirél_q’p_m’enf. it would be adéisgﬁl_-é to

_ conatruct dump pockets at the shaft and tram directly on the level; however,

a winge is 'lacce'éta'ﬁié'i_f. .é.cid'iti'onal_.orfe rie's;'ér.'fe’:e 'ca,nn_bt be found ‘elsewhere
in the miné. |

Mine managemiént estimates 15% dilution in the ore; however,
what they éoﬂé_ide:r 'd_il\';t‘_léﬂ_-‘i.s mineable ore at the Champion Mine, The

b'a:!ngii:g is not well defined at the Ore Knob mine since it is net a ‘definite

contact similar to the First East lava flow,

Since ofé'réserVes are a wastin‘g_ 'a.':'a_sjet, aﬁny.devél_bpniént. piogfam.
should be planned so that the fullest réturn can be realized from a developed

block of ground,

Recommendations:

Upon examining the Ore Knob mine it is my opinion the present

active mine is depléted of ore 'réhefﬁ:é :éi:c'eﬁt’ for 100, 000 tons of ore which

can be realized fra-m_'tﬁe'_fa_'cave'wnré_iné's‘ and a fow new development programs
in'progress; however, the 'potenﬁal"&'ﬁndi;ig additional 6fq_ré;séfves_ beyond
3000 W are good. with":g'-reatqr efficiency, 125,000 tons of 1,50 to 1.75%
copper may be realized from below the_nzo-'_xevar; 'The mine asf'imaxy

warrants additional ekplér'ati'on work,

(6)



The Ore Knob Mine'i‘s. vei’f‘ similar to“th'e" -Ghaﬁzpion' Mine at |
Painesdale, Michigan.". The avérage-grade is above 32 pounds per ton as
‘compared to 16 pouﬁds"ﬁg’r"tan at the Champion Mine, -Mining methods,.

'qq\;ipment and operating conditions are similar to the Champion Mine;
however, the overall min‘i_ng costs are 33% gre_ét‘ér; An-efficiency study
Qf. the'bp_er.a:ti'én. appears _'f§ bc_a in order prior to purchasing the property

to investigate operational costs,

- /,/1 ’ ’
/( e g // j'.:—'" 4;/'?-'?- L ,_/_:-/
crman R. Rlvard :

Superintendent Champidn Mine
-Coppér Range Compasy.

May 15, 1962,

(N



GENERAL EXAMINATION OF THE ORE KNOB MINE
JEFFERSON, NORTH CAROLINA

Report by Otto Scholl

Mr., Norman Rivard, Champion Mine Superintendent, and I left
Houghton on May 8th for Jefferson, North Carclina, to inspect with Mr.
Chester O, Ensign, Chief Geologist of Copper Range Company, and report
on the Ore Knob Mine, We arrived at the Ore Knob Mine on May 10th and
left on May llth, arriving back in Houghton on the eveniag of May llth,

We spent one and one-half days inspecting the property.

There are several parts of the operation I observed during the

visit: |

(1) The surface buildings and equipment are in good rapair,

{2) The 'mdargreuﬁd production equipment, such as jack-leg
machines and rocﬁ handling scrapers are also in good
repair,

{(3) The following changes, I believe, would improve preduction
efficiencies:

(a) Two miners are working with one machine; use one
miner to a machine, |

(b) Increase the footage drilled per machine shift,

(c) .Pres'ently_. one train is used for hauling -ore and

| the mucking machine and operator stand by 'v-waitin_g. |
for the t;:ain to return, .‘By..v:..xsing two traina. there
would be very little stand by time, All cars should
be filled to .cap'aé.ity.. .‘I‘.hey were being loéded_ to 3/4

capacity during my observation.




(d) Use the same shift_ schedule as is being used at
Qh'ampion_: TA M, to 3 P._M,.- and 6 P, M. to 2 A. M,
for minars and three ghifts foxj .t_.ra_mmjin_.g,_

{e) fnen;éffé -all ore from stopes that _h§9_ r_;-ox_n_mjgr.cial_ value.
preuntly some 2.5% ore {5 Iéft-'in stopes as w;v#-stg;

| (f_)" 2, 5% and lower grade ore would be cotp;ﬁetﬁia'l if |
'.t'r'é.'m_ming eff!lc:iencies,were-.imptqvcd. . -

{g) In cases where the dr,ift_; show comm__e'rci'gl gracﬁ ore,
the drift should not ba stopped when .the véln_ narrows.

(b) A drift should be driven below the 11th level, this
area may have poseibilities, |

(i).‘ Use longer roof bolts.to l_a_a’__ld'u'p_ the 'hag'g_in-g wall,




. CHAMPION MINE

Tonnage and Costs per Ton for

Tons Br'oken,
“Tons Milled

Tons Holsted

Sub Drift
‘Breaking
Level Hailage

Shaft Haulage

12 month period ended April 30, 1962

Tons

27o,133
295,668

299,423

Céa;s.géi Ton : %
Csozss
 ;$§05
L4137

«0712

Underground General . ,0969

Unwatering
‘Hoisting
Crushing
Surface
‘Transportation
Stamping
Industrial Accident
Office

General Expense
Smelting

. Overhead

Total Cost per Ton

+1552.
0864
0864
. 0415
. 4598
.8736
. 0316
. 0399
.zzoé
. 3500

$4.0134
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The ore bwody at Ore Xnob »luriges towerd the gcultlzrest

e

le of 19 degress; 1t 4ipg Towerd tiue souti-

of 80 degrzes ond strikes zbout

FNortin 81 degrees Bast. The din of the vein et the surfsce

outeroy is mearly verticol. With few excentions ti:e dip of

out 5 Gegrees

9]
[

7z mice and cuartz hornblende

<

tyne with ~usr
rocis, The avin mincrols comprising the deposit are:
chalcoyyrite, wyrite, vorumite and notive copser

mninerzls sueh as qusrtz, coleite, ftouvrmelilne,

diopside, phlogopite, biotite, muscovite,

chlorite, epidote, orthoclase, plagioclase, apovhyllite,

snd »ink geriuet. An interesting feoture of - the nink gornet

igs that they tend to be found only necr the ore &nd rénge in
size Trom 1/16 incies teo 1/4 inches in dismeter., Higher
concentretion of massive pyrriotite is found in Tihe upyer
eportlons of the ore deneslit especialiy near the 200 level with
move messive wyrite concentraotions ot lover :1@vatibns.

The ore wody iz cumprised of twe aistinct veins, tle

o
0
'r_J

meliln vein or north vels and the soutin veln or nvnging

veln. Tire two veins Jodn ot o depih of aprreximctely

elevetion snd form e keel., It is my belief Liet the soeulis

L LI i - K. >z - v . — .
veln as o geneglis differing from tne mein
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a messive replecement tyve deposit. Theve are no inown
bireccie blcocks found as is the cese in the wein vedin and

tilere cre creas of the sgsoutiy vedn thiat cre

The footwell

show very 1ittle, if any, wovewent along tnelr vleies.

¥ore evidence point 1s the greater width
of tre seouthi veln composed te the main veln and thet through-—
cut tlie entire cre body there seems to be & zoning from aigh

to low with regurd to thwe nercent coprer around the high

concerrtration of pyrite zones,

Tiere &are Ltwe normel foults of

celeovliete exactly cid it is thwe writer'!s velief thet

thie ore telow the 1120 level ig & regult of guceih feulting
See Plote #1 in pocket.) Soubtiwesterly

number two (See Plute 1 in pocket) the ore body tends

q

pine and thils chearecieristic could Le the result of further

structural control.

I rnove recd Chester O, Fonsignls, chiefd

P PR B I T S
vie eXeeRuLIons navailly vech




ECCHOMIC CIDERATIONE

tlhie present mine manager &G de

is felt tiat there are creas within the mine coperation

wnere g ralse in the wpenpowel efiiciency rate would make
me

Trie most effective mining methods nave been shrinkoge

and bench stoving. Cuvlt and i1l stowd

. - . P .. i At h
Tiie proyerty inEs ooen and & ground
-, I I, R FER e PO e
magne t Civtl Ihellie BUTVLEYE LicQ, A GICRNT ST OUG

survey dald not show enytiing noteworthy. The exect results
of the E.i., survey are unkiown, The ground megnet survey
was only effective frem 200 to 5C0 fezt bvelow the surface
of the ground. This could not lLive penetrate
sufficient to'expose otier

mecent suricce disnmend

1982, Four holes were drijled to depths ranging from

aprroximetely 400 feet to V0C faet. These holes were un-

o locaten

Tire olc mine f

)

east of the verehouse (See Plate 1 in vocke
10,000 tons of one unercent broven wmuck lying orn the ground

suriace.

o3}




The resent cctive wine dump cs high grade chizicouyrite

it thet couvld gertans be recovered,

|
i

Due to the »iller recoverly proylcly LoV

1 5]

pecome eoliened cliong The

in the mine nve

plenes to the extent tihet ssfe mining rructices

K

It besrs m=ntici herce, that in detevitining the ore reserve

figures in tids report thougnt as to sofe pining was given
consideration only in & few instances., The sclety factor
should Le given more ewpiasis &s the rock tyves become less
sturdy and require more timber wilth depth,.

The ftate of worth Carolina is interesting Ironm &
geological and minerslogicel stendrnoint. (See
ir. Pocket.) Newr fcotvilis, Hortlh Carolinc wi:dch iz loczted

about 15 auto miles northecst of Ore Iinob 1g & netive copper.

outcroy wihich I consider worth investigating.,

e
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THE ORE KNOB MINE OF
APPALACHIAN SULFIDES, INC,
ORE KNOB, NORTH CAROLINA

By Chester O. Ensign, Jr., Chief Geologist




..

May 18, 1962

PDr. James Boyd, President

Copper Raage Company
539 Fifth Avenue

New York ZO. N, Y.
Doar Jim'

This repere ic to suppletuent my previsus report of March 29,

The append ticas offer calculations supporting economic and

tonnage/ grade figures prosested in the body of the report. They will

also allow the geological committee to chsck aend varify information
preaenwd. _ -

The report was prejaared from information acquired during
the visit of Mesera. Easign, Rivard, aad Sholl to the Ore Knob prapexrt.y
during the pariod May 9 through May 11,

. H asparate roport by Rivard {8 in the final stage of complotion
and will be sent 83 sodn as poescible,

Bincerely,

Chester O. Ensign, Jr.
Chml CGeaologtst

COE { joab

CC: €, Nielsaes
Jo Ra. Rand
I. B. Joralumon
WP, wicholls
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Report Na. 2 on

THE ORE KNOB MINE OF

APPALACHIAN SULFIDES, INC,

ORE KNOB, NORTH CAROLINA

By
C. Q. Ensiyn, Jr.

Dated May 18, 1962

Errata

Pags £, Footnote. (¢): Should read:

For detsil o:i calculations see Appendices I & I,

Table 1, Paragraph 35, Sentence 3: Should read:

From Table Il total operating costs & $6.00,/ton are
$120, 000 resulting in an operating profit covevoreas

Addenda

Page 3, Santence 2: Should read:

Additlonal profits o approximately $117, 000 can be
realized on September through December production
(See Appendix 1V).

Table I: 3Shouid be lined in ¢olors as per attached exampie,
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ESTIMATED REMAINING ORE RESERVE

: The reserve estimate shown below was made by Donald J.
Hathaway. Approximately 310, 020 tons o ore remain in place as of
April 1, 1962, The ore occurs in stopes or adjzcent to present mine
openings (see Plate I). It is believed that 534% {167, 000 tons) of the
reserve can by extracted at a profit.

Ore Resgrve aa’ot‘ April i, 1362

Tons in Place Ore - Grade Raggg
103, 060 105, (EC + 2.00% Cu
7‘}' &Oi“} 17ég 6(}9 3 05”5 - }6?9%"! Cu
73, 866 232, 400 1,25 - 1.49% Cu
57, o0 338, OO0 1,00 = 1.24% Cu

. Just how much'o: the remaining ressrve (143, 500 tons) can
ba mined and milled at a proiit or break-even level is unknown.

FUTURE PRODUCTION

Puring our April 1 & meeting, Dr, 5. P, Ogryszlo of Nipissing
Mines Company, iLtd.,, supplied projected production figures as follows:

Tona
Month Mined & Milled [}%ﬁn Hoad Grade Grade - Recovered Q}V
April, 1962 23,000 23599 40 1bs,/ton 33 38 Jvs. /ton 35
May, 1962 24,006 23 v Fh 0 40 lbe. fton SO 38 1bs. /ten ad 7
June, 1962 29, 600 .38 1bs., feon 35 1ba, /ton
July, 1962 2G, 000 36 lbs, /ion 34 1bs. /ton
Aug., 1962 29, 190 36 lbs, [ton 34 1bs. /ton

! QZ; g 24 |

Those Higures were verified during our recent trip. Bdl’l‘h’hg no
unioreseen difficuities, the above production is reasonably assured.

Mr. Phillip Eckmuan, Mine Manager, conservatively eBthmates
the rernalning extractable reserve o April 38, 1962, as {ollows: (See
Appendix I);
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Grads
Tons Broken 26, 393 35.4 1bs, /ton
Tons Jolid {to be mined) 50, 950 - 44,0 lbe. /toall)
 TOTAL, 77, 545 .  37.2 lbs. /ton
Go poery -3 -Lo 53, L3 “;;"’;T“‘;’""""‘""—"

. Mr. Eckman's esthnats makes no provision for mining hayond
the end of August. Wo believe an additional 60, 600 to 80, 000 tons of
profitable production is possible through the remaining four months of
the year (see Plate 1}, In order to be conservative we shall use 60, 000 -
tons at 37.7 pounds of copper per ton, recoverable,

Total eatimated production, April through Decomber, is
167, 000 tons which will yield &, 100, 000 Ibs, of salcable copper or
about 11, 000 tons of chalcepyrite concentrate caﬁtaining 28% copper.

53 TIMATED OPERATING PROFIT BEFORE DEPRECIATION & TAKES 5(2)

Year 1962 AE!“'&I bt \A\ugo S@pt. - JxJECo

Gronz 'Value of Production $1, 206, 000 705,060
Less: Fet, & Traatment Couts 384, 000 250, 000

Nat Vaiué_ of Production $ 522,000 $458, 500
J.ess: Operating Costs 629, 800 398, 000

Operating F‘rciit _ 3 193= 500 8 69: 206
_ Eckman conservativaly estitnates oparating profit foz April -
.August at $162, 500, Ia the section on "Valuation' I used $175, 000, j.e.
split the difference hetween Eckman's 3162. 060 and my $193, 609,

_ The above profit projections are hmed on Phillips Bro&hera
continuing as sales agent for Ore Knob producﬁon watll December 314, 1962.

1€ it is. possible to dxsc_o-ntin_m uamg Phillips Brothers as sales
agent by July 1, 1962, additional profits can be realized. Provided terms
of the present White Ploe Smelter contract ¢an he applied directly to Oge
H¥nob, an additional $35, 600 in opsrating profits can be realized on July

£1) Allowanca made for 15% dilution of grade of solid are,

/7y
{2} For detail of calculations see Appendices ¥ and UL |
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and Auguet production. Additional profits of approximawyy $117. 050 can
be realized on Septemnber through December production. ” Total profit
potential through end of year then becames $387, 000 i no provision is
made for enpensing further exploration or development. 1f property is
purchased by Copper Range, an exploration charge of about $80, 000
gshould be deducted from profit prejection. This agsumes that the ontire
$80, D00 would be sxpended by December 31,

VALUATION (Estimated)

‘Ensign T Eckman

" Apr. 1, 1962 Dee. 31, 1962 Apr.), 1962 Dec. 31, 1962

Real Tatate:

ESTIMATED POTENTIAL m,'rumzm

% Cleared After Commissions and Selling Expenses.

{1y Includes oifics and shop eqmpme:nt.
{2} Eotimated present value,

8853, 000

{3) Does not provide for exploration expenditure,

surface $50,000  $50,000%.  $50,000  $50, 060#
‘Staff Houses 39,600 - 39,000% 49, 000 49, 630%
Fatchman's House 2,500 2, 060% 1, 0006 e DO
O.tﬁce Building 5, 000 5, LOO% 10, 0o PG, 600
o ’ . -'.__ --7’%74’0LL. ” o
Isveatory _ 104, 200 - 120, 600
‘Ming & Ml Equipment(i) 200,000  200,000% 300,000 300, 500%
Other Bulidings 12,000 . 12,000% 25,000  25,000%
Power Co. Rebatel2) 50,080 50,000 50, 00C 50, 000
o N $458,000  $358,000  $585,000  $485, 900
Addi Operating Profits S 235,008 162, 000
$593, 000 $647, 060
Less' Shutdown Coat 4D, OOQ 40, 000

' gsovgbﬁa_

/ ’7/"?£ . M—Lo(_.- K/}C.c/ ’

/'75000 :

’éa oo &

TR
-V,.;; & 060



The December 31 valuation is shown to reilect possible ligui~
datwn cash return i no additional ora is discovared.,

The oparating proiit of $235, 000 in column twe above agsumes
a profit of $175, 00D through August and $60, 000 through the four -month
" period Saptembar -~ Decembar with Phillips continuing aa sales agent.

MANAGEMENT

_ Eckiman gtated that he would be willing to coatinue as Miae

Manager i Copper Range desired him to do go, Anticipating the neces-
sity of liquidating tanyible assets, he has made a npumber of contacts and

. carmpiled a list of potential buyerse. Machinery Center, Inc., of Salt i.ake
City, Utah, is to make a study and give him a {irm liquidation quotation
on wine and mill equiproent in the acar futurs., Eclman advises that this
sompany buys and sells uaad mnine and mill eguipment and guarantees
minbmum prices on each itein. They bave praviously given him a rough
aatimate of 3304, 000, Thiz is money cleared after their sales iee.

. Eckman indicated tbat, il no additional ore is discovered, he
would be willing to liquidate the assets for Copper Range at his present
salary plus a small commission on the sales price. l.egally, we pro-
bably could not pay hlin o comamission but could compute bonuses on the
basis of say 2-172% of sales price. I balieve this an excellent way to
handle liguidation provided no other commissions are involved simply
because ha has made many contacts and would have the necessary
incontive to got as much monsy as possible for our Company,

POSSIBLE COST CUTTING

_ Mining costs at Ore Kanob have been running about $4.25 per
ten, This seems excossively high. Rivard znd Sholl believe that greater
sificiencies can be effected and mining costs cun probably be lowered
appreciably. If additionzl ore is found, it is essential to see that Oze
Hnob management takes nocessary steps to eifect improvements and
create sificiencies which will lowar costa,

BRE AK~-EVEN CRADES - POSSIBILITIES FOR MINING LOWER GRADE

Tabie I shows break-oven grades at diiizrent levels of operating
cost., Present total operating costs uare approximately $6, 00 per ton. By
creoating groater eificiencies in mininyg, it iz concelvable that the costs can
be lowered 25¢ to 50¢ per ton. 1 costs can be lowered to $5.75 per ton, it
iz posaible to make a profit by mining 32 1b, rock (i, 5% Cu) with Fhillips
continuing or by minlng 29 lb. rock without Phillips, I{ costs are lowered
to $5,50 per ton, it is posaibls to miake a prolit by mining 3! 1b, rock with
Phillins oz 27 ib. rock wathout Phillips. :
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POSSIBILITIES FOR DIFFERENT CONCENTRATE GRADE (Appendix V)

1f and when Phillips Brothers discontinues as sales agent and
obligations to FPhelps Dodge can be overcome, concentrate grads can be
lowared to {3% copper. Ths mill superintendent at Gre Knob says th.at
this ia not only feasible but would result in greater racovery. :

At a 13% copper concentrate, White Pine raqﬁiiements would
be 65 tons par day to mest i3 entire fluxing nesd(,ﬂw Capendey V)

Lowering concentrate grade to 13% Cu will increases life of
prosent mineable ressrve and yicld an operating profit of $23, 700 per
month at a $16.53 per ton irelght rate or $32, 300 per month at 4
reduced rate of $12.00 per ton. A reduced ireight rata may be possible
ascording to the White Plne Traffic Department.

A h?LOMTIUN PRDGR iM & COST

Since 1y report of Mavch 20, 1962, the concept of how best to
explora ior an ore extension along a projection of *ake at depth bas changed
considerably. To assure maximumn opportunity of intarsecting a pusaible
axtension, it appears best (0 continue driving the 1129 level 3W driit a disa :
tance of about 1250 fsot, Twe crosscuts, each 250 iget in length should bo
driven into the hanging wall -« the first at 600 feet {rotn the point where
driiting was resumed and the second at 12950 faet, A ‘vertical fan'' pattern
of Jiamond 4rill holes, planced to intersect the ors horizon, should bs
drilled irom the end of gach crosscut,

A cost oi $30, 407 is estim ated mr this type of eifort based on
the following coat patitorn: :

1700 feet of dviit &7 $35, 00/f00t = $60, 000, 00

._‘ 3000 {eat of diamend drilling
W P4, 60/ ioot = $30, 000, 00

$86, 000, 90

Several other good programs are pasaible. Asp expleration timne
: beco'—:aas more lmited, {t wiil be nécessary to raviae the above suggootad
program. Ifis probably hast to consider thess after we delinitely know
when we can expect t0 bagin our eifori; however, the possibilities will ba v
sutlined by separate reemorandum,
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In my report oi March 20, 1962, the valuation contained a
provision for a total exploration and development expenditure of
$250, 000, After subtracting $30, CO0 for the preliminary exploration
phase, $170, 0C0 remains for developing additional ore. To maintain
production, it is assumed that 500 feet of sub-shafting would be: required
and 2000 (g0t of dewlopment drimng. Costs a8 follows:

oubnghaiﬁn,; S00 [t. & $200.00/ic0t = $100,' 000,60
Dev.Drifting -200015t, @ §35 . 00/foot = 70,000,00

170, 000,60




TABLE 1

Grade at Which Operating Proilt Will Result for Clven Operating Cost/Ton

Opoerating
Cost
Por Ton

5.25
5.40
5.55
$.70
5.85
&, 0D _ . :
6.15 L
6, 30 L.
8o 45
Ho 60 ) P _ P
6,715 o L P P
.00 : L B _ P
Ore Crade 20 24 AN &6 30 32 34 36 38 40 45 50
‘ecoverabls ' ' S
Grads{?) 16,96 20.35 22.04 23,74 25.43 27.13 28.83 30,52 32.22 33.91 3&.15 42,39

-
"

ErrT
ol
Y

Ll ol B B B
o
A

Approx. Preak-Even Lavel with Fhillips Bros. out.
Approx, Break<Evan Level with Phillips Bros, continuing.

Exampls: With Phillips Bros. out, an eperating cost of %.45 per ton and 27.13 1b, |
recovarable copper will show an operating profiit where 25.43 lbs. recovere
able copper would rasult in an operating loass,

With Phillips Bros. contiouing, an operating cost of $6.45 pa_r"ton would .
require 30,52 lbs. of racoverable copper 1o show an oparating proiit.

The amouat of operating proiit can be computed by using Tables Il and 1V,
For example, assume Fhillips continues as sales agent and recoveradle
copper is 33,91 Iba. Fromn Table Ul net value of production is $145, 050,
From Table Itotal operating costs 3 $6.00/ton are $120, 000 resulting in -t
an operating profit of §25, 000 or $1.25 per ton or . 0036¢ por b, of salsable
copper. (See Calculations balow.)

$23, HHD
29, G040 tong

= 51,25
425 ceo ,_

AL 367
678, 200 lbs, Cu = ~OO36¢

{:) Bazed on 0% yrade dilution in mininyg < 24,2 mill recovery.




Opereting
Cost
Par Ton

»

»

oo TRV BY Gk
S3eELL88388E

wd

Ore Grads a0 34

TABLE 1

Grado 83 Which OQpoyeiias Preilt Will Reosuls for Given COpesafing Cont/Ten

v}
]

Lo

B ol Ol i
R
99

R L

el ol ol B
YwN
9

26 26 43

“govgrable
Gradsil} 16,96 20,35 22.94 23.74 25.43 27.13 28,83 30,52 33,22 33.9. 38.19

50

42.39

Approxn. Bresk-fven Level with Phlllips Bree. cus.
Appron, Broak-Even Leovel with Phlllips Bres. continuing,

Eramper Wigh Pelllips Bros. ex), an oporating cest of §5.4% per tom and 27,13 1%,

reeoverible copper will skow an eporating prefis whore 23,42 1ba, pacover-
abdle copper would result ia on eparatiag less.

With Phillips Bros. contimudag, an operating ¢oat of $6.45 per an weuld
zoguire 30,52 lbs. of recoverableo coppsy ¢ show an eposalting proafis.

The smmoun? of eparating prelit can ba computed by uvelng Tablas 1B and IV,
For emamplis, assme FPhillipe coatinuse a5 salse agons and recoverabls
copper 13 33.9) 1bs. Fromx Tablas I et value of produeciden o §145, 000,
Freen Toble T total operating cossa & §5.00/tsn ape $120, 000 reswiting in

an eperating prolit of 333,800 o2 §$1.29% per ton or . 0636¢ per 1b. of saleable
coppar. (Sse Calculalions below.)

$23, 000

30, 800 tsn = $1.25

§1, 500
678, 200 We. Cu © - 0034¢

1Y Baswd on 109 grade diludion ia minlpg < 79,2 mill rscovesy.




TABLE 11

Total Operating Costs - Based on 20, 000 tons /month

Production & Different Increments of Operating Cost/Ton

Tonnage Operating Costs Total
- Factor % Per Ton = Opoerating Coats

29, 00D $5.25 $105, 005
" 5,40 108, 000
""' 5.5% 111,000
v 5.70 114, 600
5 5.85 117, 000
" 5,00 120, 000
g .15 123, 606
" 6,3¢ 126, 004
" 6.43 129, 900
” . 5.60 132,009

o

_ .15 135, 000
o 7.80 . 149,600




TABLE IO
ot s

Net Value of Production § Different Grade of Reccverable Copper.
Based on a 20,000 tor productioa factor, Fhillip Bros. continuing as 3ales Agent.

Tonnage y Recove rable _  Saleable ¥ Gruss Value . Gross Value Less Fri. . Net Value
Factor ) Grade (1) Ibs. Cu = Per Ld. Cu {2) Production & Treatment{3) Production
20,000 X 16,96 = 339,200 X 31, 38¢ = $106, 440 _ $33,920 $ 72,520
20,000 20,35 = 407,000 31.38¢ 127,720 40, 700 87,020
20,900 22.04 = 440,800 . 31,38¢ 138,320 44, 08¢ 94, 240
20,000 23.74 = 474,800 31.38¢ 148,990 _ 47, 800 101,190
20,000 25,43 = 508,600 31.38¢ 159,600 _ 53,860 108, 740
20,000 27,13 = 542,600 3i.38¢ 179,270 5%, 260 116,019
20,000 28,33 = 576,600 31.38¢ 180,940 57, 669 123,280
20,000 30.52 = 610,400 31. 38¢ 191, 3490 61, 040 130,500
23,000 32.22 = 644,400 31.38¢ - 202,210 64, 440 137,770
20,000 33.91 = 678,200 31.38¢ 212,820 67.820 145,009
29,000 38,15 = 763,000 31.358¢ 239,430 76, 308 163,130
290, 000 42,39 = 8§47, 800 31.38¢ 266,040 84, 783 181,260

' (1} Lbs. copper per ton of rock recoverable {3sc Table I).
(2) Inciudes gold amd silver values equated to price of copper. :
(3) Computed cn basic of fi. 104 per Ib. of copper {FPast Appi. Suif. Lxperience).




Net Value of Production 5 Different Grades of Recoverable Copper.

TABLE IV

Based ona 20,000 ton production factor and Phillips Diacontinuing as Sales Agent as of Juiy 1, 1962,

Saleable Avga Tons
Lbs, Cufl) ° Lbs. Cu/Ten Conc. Cone.
339,200 by 550 617
407, 000 350 740
440, 800 550 801
474, 8090 350 863
508, 600 350 925
542, 600 550 987
576, 600 550 1048 ¥
619, 400 580 1116
644, 400 550 1172
678, 200 550 1233
763,900 550 1387
847, 800 550 1541

Frt.to _ Total Fri, Gross Valuas Less Frt.

W, P, Cost/ton Production(2)-  Charge #
$16. 53/ton=$10, 200 $ 94,400 - $10,200
316.53/ton 12,230 113,220 - 12,230
$16.53/ton 13,240 122,550 - 13,240
$16.53/:0n 14,260 132,040 - 14,260
$16.53/ton . 15,290 141,530 . - 15,290
$16,.33/ton 16, 320 151,018 - 16,320
$16.53/tomr 17, 320 160,340 - 17,320
$16.53/ton 18, 350 169,830 - 18,350
$16.53fton 19, 370 179,320 - 19,370
$16.53/ton 20, 380 188,650 - 20,380
316, 53/ton 22,930 212,210 - 22,939
816,53 ton 25,470 235,770 - 25,470

(1) Camputed on 28, 000 Tonnnge Factor; taken from Table L

(2) Computed by :

Tons of Concentrate x $153.

80 par ton (avg.

(3) Lbsz. of copper per ton of Rock Recoverable (See Table 1),

cast to White Pine).

|2 1 S T JN {  + HO  JNR T SN t SN N ¢ T "R ¢

Net Value of

Recover~

Froduction able Gradee’ )
$ 64,200 16,96
100, 990 20, 35
109, 310 22,04
117,770 23.74
126,230 25. 43
134,700 - 27.13
143,020 28,83
151, 430 30,52
159, 940 32,22
168,270 33,91 1
159, 289 38.15
210,300 42,39 |



APPENDIX 1

DRE KNOB MINK

ORE RESERVES @ APRIL 30, 1962

: Tons So).id .
Stope Tona Broken ~ {¢to ba minad)

202310 1,584 @ .94
422=% N S 1, 300 & 2,30 ;
422~ LB, 791 @ 1415

4228 c L 5,648 @ 2,08 .

5622 A 4, BOG 2 1,99

$62=9 238 3 1,49 7,900 & 2,28

7560 4, 000 & 3.62

e

8423 o 1, 100 & 2.75

9800 B | | 12, 800 @ 2.38
981-1 7 627 & 2,04 .
98206 . : . . . . lg 850 @ ae 00 ’_

11200 ' 3. 38T 1.7 5,500 @ 2,00
1121 . : S 12,500 @ 1,93
11216 3,603 @ 1,63 -
11217 ' - 2,594 @ 1,56;
12te9 - 4,794 @ 1,88,
112120 . : 289 @ .41

Totad L 26,595 @ 1-.77%- . 50,950 & 2.20¢

Grand total anwing_; % ax{umn of 'grade of salid oze ~-

?7. ‘.:4:: toms uﬁu}e CQpper.

Moy 7, 19628 Philip Eckman.
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Ore Knob Mine:
Profit Projection (April - August 1962) Using February 1962
Cost Performance and Projecied Tonnage Tstimaie of Dekman,

April Through Unit

1952 April May Juse duly ~ Auguet __August Coets {2) -
Hcteatr 23 J37 . »o 22 54 18 /9 53 9 ) _ /3 *ac

Est. Mine Tona 23,000.00 2%, 304, U6 20, QQU {30 22,509, 00 -20 """ 03.0:0 i R0, 908, 60
Est. M,H., Grade 32. oo 37 o . Jf’éo 33 .00

{lba/ton) 40. 00 43,00, . 38.00,, ., 36.00 36,00 38.2
Mill Rec. € 94. 2% 37. 68 57 468 35, 30 33.91 33,9177 35.98

§45, 438 .o 785, ¢ £85 . ae 595 707 ee 439 354 .00 437, 4,8 ea '

Saleable Cu in !bs. 866, 640, 90 ani/ 220, 00 716, 000.00 678, 500.00 678 299,03 3,5843,360,00
£st. Tons Conc, S.0.T 1508 g, (378 14 74 (1,5,9 /o088 . 7//2734) -t—ooe—z;‘:\éqﬁl coo. 37 (2458 _

i 28% Cu 1, 548. 00 1,615, 1,278, 1,211.0 1,211 00 6,863.00
Grosa Value of ﬂf,f’/é 2 1r §i 187,136 4L ubs, 7

Production (1) $271,950.00 $Z§u. T8, 020 $ZZ'€-, 489,29 $212, ezg 00 $212,820,904, 206 050,00 31, 38¢
Less: Freight and §L 145 .3/ I, 491 ob  L3,027-To L #1b.dy

Treat., Costx $ 86,660, 00 3 93, 434,00 71, 400, {*‘@ 67,520, 00 67,829,900 384, 340,00 10.00¢
Net Value of 179, Lys .23 /éf bf/ 75 /‘7’.{,005.74‘ s 33, b

Productisn $1385,290.00 $193, 252,00 $i53,080C,.00 $145, 000,00 $145,000.60 § 321,710.00C
Less: QOperating 27, 233 . b /23, 5,9 .53 115 74808  Jro 703 T

Coats 141, 870. Ay l'}h 045,00 117,210,000 111,020.00 111,020.00 629, 160, 90 16. 3%

. é’bén_w s - e .. %&_X_z
Operating PROVIT bafore
Deprec. & Tavas % 43,420,000 § 45,3040,60 § 35,370, 00 3 33,980.00 § 33,9350.00 $ 192,5%0,00 .05801¢
. nﬂ-c,'/'u.a,@ -ffw¢3-7. 77 7‘/ ,gab_?, z2 7, 158, b{j (17‘ 773 ),X)

Qp M w :«,—we/ - "d.j‘ _;z{_ 5 5: ‘_r’_/_" 'l—é’ 25 IZ'O‘S‘

Break Even Grade ofor February 1962
34.00 1b per ton mill heads 1.7 % Ca
38.00 b per tom in mine 1.9% Cu

Figures above baased entirely on preparation of 2 chalcopyrite concentrate.

(1) Equated to price per lb. of copper & 31,38¢ /1b, Inclu:lus Au and Ag values,
{2) ©U--d for campnting raonthly totals. _ o .
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APPENDIX Il

GCOMPUTATION OF POSSIBLE OPLRATING PROFIT

SEPTEMBER - DECEMBER, 1962

Assume!:
60, 0600 tons production - September through RDecomber
40 1bs, Cufton o~ Mill Head
37.68 1bs, Cu/lton - Total Receverable
Ratio of Cone, BRI R

moralorsd

{1) 40, GGO ons = 37,68 1be. = 2,250, 000 Ibs, salcabie

e

u

(2) 2,259,000 Ibs, % 3i.38¢ = $700, 000 Gross Val. Production
lasgg: Frt. &

Treatment

i3

250, aooll) o
$450, 000 Net Val. Production

Lass: Dparating o
Costall) 390, DGO

$ 60'E 0@9_ Opzrating Profit
NOTH: Above operating prodit projoction is hased oo assumption

that Phillips Brothers continues as sales agoeut through
December, 1952, '

{1} Computed on basis ef 0, 1uf per lb, coppor.

{2} Based op $6.5% per ten. Actual costs go date are about $6. 00 per ton,




APPERDIX IV

COMPUTATION OF POSSIBLE ADOITIONAL

QPERATING PROFIT IF PHILLIPS BROTHERS

DISCONTINUES A3 SALES AGENT @ JULY 1, 1962

Agsurme:
60, 200 tons production - Ssptomber through December
40 ibs, Cu/ton ' o~ #412Y Haead
27,55 s, Cufton - Total Recoverable
Ratio ol Cond, - L4

thareiore {ase Table Ik

{1} & 37.08 1{;5. Cu/ton vields = $640, 000 Gross Value Preoduction

{2} Less: ¥ri. only 69, 000
(5) - 570, 00O Nyt Valae Production
{4) Less: Opsrating Cost 394, 000

: - 177. 000 Cperating Profit
{5) iese: Operating Profiy _
with Phillips Bros, 60, 000

{6} Seotember » Qecamber $117, 000 Additioml Profit w/o Phillips

{7} $117,C00 + $35, 000 {add, profits July & August) = $152, 0G0
fosemi b e

NOTE: Ia computations shown above velues in Table Il are
multiplied by three (3) in order to eguai 60, 000 tons
of production. iIxample: Gross Vaiue of Production
for 37.68 1b, Cu/ton is about $212, 030, Multiplied
by 3 it bagcomes $636, 000 and is rounded off to nearest
$ig, 0oL,




APPENDIX V

PROFIT PROJECTION IF CONCENTRATE GRADE

15 REDUCED TO 13% GOPPER
Remaining Ore « 167, 000 tons 'e.mrégtab}.e: it 3203 Jus, /ton recoverable.
All production to go 10 White Pine Copper Company,
Aaame preparation of a }3% Cu concentrate {2604 Cujs
(i) Ratio ol concentration = & : 1]

{2) 65 tpd cone. required by White Pine, 7 daye per week,
e 65 BT = 455 tp weak, ' '

{3} 453 tp week x & ratio conc. = 3640 tons ore/weok - mining requivemaent,
{4) 3640 tp week ore + 5 mining days = 730 tpd - mining rate.

{3) 167, 00C tons are + 3640 = 46 weaiksn life,

{6) 4585 x 46 = 21, 000G total téns éonc..

{7} 21, 050 ¢4l - 1900 tone conc.ll'r.nonth..

Iacomae to Appalachian Sulfides {Monthly)

1900 tons cone. x §81 5154, 000
lLees {rt. ¥ $16.53% 1,300
122,700

iess Operating Costs o . _
15, 80D one & $6,25 : .99, 000

$ 43, 700

If frt, reduced to $12/ton® - § 32,300

¥ ay be able to bave this reduced to $12.
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During the month of October 1962, Heinrichs Geoexploration
Company conducted induced polarization, resistivity, spontaneous
polarization and magnetic surveys at the Ore Knob Mine in Ashe
County, North Carolina and reviewed existing electromagnetis,
magnetic and spontaneous polarization data. GEQEX personnel
involved in the field work were E. G. Heinrichs, F. A, Seward, Jr.,
and F. F. Hanly with W, E., Heinrichs, Jr. consulting and J. W.
Marlatt and C. 8. Ludwig assisting in the data review,

Working conditions were technically faveorable with no
lost time, although the production rate was somewhat less than
initial expectations due to a little heavy rain, heavy under=-
growth and moderately rugged topography. From a physical
property standpoint the area i8 considered an ideal province

for geophysical investigation, particularly by electrical methods.
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CONCLUSIONS AND RECOMMENDATIONS

1. Induced polarization and resistivity data over the
Ore Knob ore body gave excellent and conclusive results.

2. The existing self potential data, largely confirmed
by additional field work by GEOEX, very effectively outlines
the limits of the ore body.

3. The previous Sharpe S.E. 200 electromagnetic survey
seems to have indicated the ore zone, at least in part, but
neither the method nor particular technique used appears to be
the optimum application.

4, Magnetic results, in part confirmed by additional
field work by GEOEX, does not reveal strong surface anomalism
directly assigned to ore deposition. However, there may still
be a weak direct correlation of importance as well as some
very significant possible indirect relationships, An example
of the latter is the long broad high paralleling the mineralized
zone in the hanging wall, This is most likely only a regional
or rock type feature, but could also be caused by factors either
directly or indirectly genetically related to the mineralization,
Further conclusions would require additional reconnaissance
coverage and study in the area, including some systematic testing
of hand samples of ores and country rock for magnetic suscept-
ibility,

5. No geophysical indications approaching in character

HEINRICHS GEOEXPLORATION COMPANY



or 1ntensity those observed over the known mineralization on
Lines 2000 west and 800 West were discovered in the course of
the survey over pravioualy unaxplored ground. it is therefare
coneluded that significant additienal acanamie deposizian above
1, 500 ft.,in ﬁha gxaund @racesaed is very unliksly. |

6. In regienal reeennainaance axploratien in this area,
self pozantial magnetics ;nd perhaps Afmag (audin frequency
magnetics) 1f the latter demonscratee success. ﬁn eertain
required exparimental lacal nasts, along with geochamical aoil
sampling and analysia w0u1d be the best, least expensive and
most rapid approaahes. Mare detailed follow—up by induced
polarization surveying ahauld ‘be made of any anemalies discoveted

to aid in seleeting drill targets.

HEINRICHS GEOEXPLORATION COMPANY



INDUCED POLARIZATION SURVEYS

Procedures and-Q‘jectives: Preliminary tests were made over

the Ore Rnab ore body to dezermine aptimum electrode apacing
and the :esponse that might be expeeted from any extension or
ather aimuar weurremn t:hat. misht exist in the ares,

Line 2000&, Spread #1 was centered at Station 6N and
designad te determine the respnnae over the knawn ore body as
well as to test ‘the ground 1n the viecinity of a minatalized
quartz outerop near Station 18N. Spread #2 was an extension
of this line tu‘the south, centered at Station 298 dasigned to
piéceas the hangihgﬁall tahabout Station 508 and particularly
to teet the magnetie‘anamaiyfcentered at Station 238.‘ This
initial ﬁozk'wés run in “double dénsity"s that is to say, both
spreads were run at two different electrode spacings, 500 ft.
and 250 ft. This work determined that a 500 ft, dipole
spacing should be sufficlent to discover any mineral occurrence
of economic significance and that a 250 ft. or perhaps smaller
spacing would be required to map in detail any mineralized
zones discovered and teo plan any drill holes necessary.

Line 800W was centered at Station 103 and designed to
test the known ore body and the magnetic anomaly centered at
Station 20008,

Line 3600W was centered at Station 5N and was designed
to process the ground at relatively shallow depths above

-4 -
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moderately deep drill information and to confirm said drill
hole data.

Line 3600E vas centered at Station 58 with the objective
of nesting the eastexn extension of the mineralized trend‘

Line 11 000W centered at Station 5N was 1ntanded te explore
the westward extension of the mineralized trend and to test
several Elﬁ. crossovers previously observed,

Imnrmnon R

On Line ZOQGW axcellent responsa was abtained over the
ore Body oﬁ 3pread #1 of the 500 ft, dipolas. Strangeﬁt‘e££e¢ts
were 6bserved between Sﬁaticn IN and 48, modefata éffeéts from
IN to 6N and questionable anomalism from 6N - 16N. This latter
iﬁtérpretaﬁionkis based on rather high background (i) frequency
effects possibly related to weak disseminated sulfides in the
country rock in this reglon, coupled with very high d.c.
resiaiivitiea. The anomalous region appears to attenﬁace much
ﬁare'éharpiy'ev the north of 6N than to the south and this is
interpreted as related to the southerly dip of the vein, 8pread
#1 of zhal250 ft. dipoles in this line again centered at 6N
provides even greater definition of the orebody and shows cut-
off to be éésenuially between 1IN and 1.58. There aré indications
that the results integrate the effects of two separate sources--
one located in the immediate region of 1N and the other in the
vicinity of 48. This becomes particularly apparent in the self

-5 -
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potential data. it has been aﬁggested that the effects near
48 are from a known vein in the hangingwall and of no economic
importance.

’Spréad #2 of Line 2000W, 500 ft. dipoles revealed minor
‘ques&iahabia,anpmalism from 198 to 298 and agaiﬁ yéssibly from
448 to 498. The 250 ft. spread over this lime Bﬁaw¢d graatar
contrast particularly betwsen 26,58 and 29S. This feature is
1nuer§retéd,to be one ofjdafinite sulfide invelvﬁﬁéﬁt but
narrow and of low grade and not of economic interest. This
zone also corresponds to a magnetic low within the high trend
but there is no corresponding self potential low.

Line 8008 was centered too far south to shawithe northerly
attenuation of the anomaly due to the ore body but the south
half of the anomaly which has its principle component between
0 and 58 is almost identical in character with that observed
on Line 2000W. There were no other anomalous indications on
this line.

Line 3600W showed no significant polarization effects.
Minor resistivity contrasts in the region from 0 to 10N and
vicinity of 25N are interpreted as being the reflection of the
barren structure or host rock,

On Line 3600E only minor questionable polarization was
observed between 15N and 20N, The resistivity low and resultant
low order metal factor high is tentatively attributed to the

-6 -

HEINRICHS GEOEXPLORATION COMPANY



fact that the line in this region crossed the high~gn1£ides'
téilings pond. | | |
Again on Line 11,000W only very nebulous polarization
effecﬁéhaxista The E.M. craséavars previously observed aré
reflected in resistivity lows frqm 20N to 25ﬁ‘and'from 3N

extending south in the shallower depth points.

8eleéciqn of a given.eléqtroda spacing 1s determined by
the objectiyes to be reached in a given survey. This spacing
will range from very smaii (59ft. or less) for very detailed
surveys, up to 1,000 ft.,var occasionally more, for broad recon-
naissance work. Otﬁer factors involved in the selection are
cencérned;with the angicipated physical geometry of any passibly
existing mineral occurremce which must include consideration
of such factors as expected dapth of burial to the top of the
source, the dimensions of thg source itself as well as of its
electrical and other physical properties. In general the greater
the spacing tha greater ;ha maximum penetration and the less
the lateral definition. With this dipole-dipole (Eltran) electrode
eonfiguratian, the maximum theoretical Passibl§ penetration is
from 1.0 times the electrode spacing in the first separation
to 3.5 times the spacing on the 6th separation. In other words,
with theoretically IDEAL conditions of completely isotropic-

homogeneous resistivity in every direction both lateral and
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vertical, (a situation we never have), using 1,000 £, dipoles,
the information obtained in the first dipole separation repre-

sents the average electxical

gomposition of the mateérials from

0 to 1,000 £t; in uha(th4xdfaé@gtazian E:am’o'a¢32;066=ﬁt;

in the 6th separation from 0 m 3,36@ ft. Actually, pﬁmtmatmn
is a function of thaiabsaluegk:aaisnivicy dtatrib#&ion and
magnitude which are mosat oftan rather complex. In practice,
empirical results have shown that under gveraggfeoadiciens=the
depthlaffpegetrgtian ma&;vary fram,0a2 to 2,0'nimps,§ha electrode
spacing from first to sixth dipole separation, Tha I, P. data
abtained is plotted at a;vﬂinﬁ that xepresentsithe'gaemstria
”bottom¥v0f~a hemisphere which has‘a radius equal te;%jﬁhe dipole
sapa:gtion;rhaweve:;'it'mugtgbe @ﬂ@hasizedﬁhaﬁ:ﬁhis value~doaa
not necessarily represent the electrical properties at that
paint,‘butraetually the‘ayaragg‘¢£ the preparties~o£~all‘thef
materials~within thg'hemiapherg,' Furthermore, in the vicinity

of sh&rply contrasting rasisﬁiviny'ﬂantrasts tha~haminh¢re will

be greatly distorted, often providing for lateral &

ranslation

of maximums and minimums, Therefore, it is unrealiatickta attempt
interpretation to a degree of accuracy greater than & minimum

of about half the distance between any two adjacent depth points.
Fortunately geological (and therefore physical property) contacts
are often sharp enouth to create a pattern within the data that
lends itself to more or less definite analysis within the limit-
ations above described.

-8 -
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Since we usually only effectively collect our data from
the surface with essentially two dimensional coverage, the exact
vertical aspects axe often the most difficult tozanalyze. For
example, it 18 very haxrd t9 d®tect'the presanee‘éf a relatively
poor ‘conduetor, or hon-polarizing horizon, lying below a good
conductor or polarizing layer, and if the upper horizom were
an eapecially'géeé conductor there would be no indication what
so ever of the lower =zone,

In the case of an alternating series of conducting and
insulating horizons the affect is to average the eleatrical
properties of the entire section with a somewhat more attenuated
resultant than if the wh@lévseetion were a uniform equivalent
of the same averaged conditions from surface to the point of
maximum penetration. In the more usual case of non-sulfides,
legs conducting material, overlying a conducting (sulfides)
zone that extends beyond the depth of maximum penetration, the
data will show no more than background polarization effects in
separations that ave smaller than the thickness of the over-
burden, with polarization uniformly increasing with depth umtil
certain lateral and vertical limits related to the size, shape

and position of the conducting horizon were exceeded.
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A review of the self paﬁential surveyes performed by
Appalachian Sulfides indicated the excellent applicability of
this method. Even though it may have been demomstrated by
previous work thgt no;,alijméjar 8. P. lo§s~in,the;g:¢a are
ore relaﬁed, we dovbelievetthat almost all shallcw‘o:e‘in the
‘ area[wp@ld.give:goad.s. P, response, More or»lessiregional
or reconnaissance self potential data is gathered in the normal
course of 1, P. surveying. 1In addition several detailed
profiles were run to aid 1ﬂ«the sélactien af:I. P. line locations.

The profiles over Lines 20000 and 800W clearly,indicate
the known o#e body. A detailed survey of a portion of Line
2000w from 9N to 98 on 100 £t. spacing indicated the twin
peaked anomaly mentioned above with one peak at about 1N and
the other about 48 to 58. The second peak was not observed
on Line 800W although this could be due to the fact that this
line was not run on a detall spacing. The 8, P. results on
the remainder of the I. P. lines may reflect minor localizations
or concentrations of oxidizing sulfides and certain regional
highs and lows that may or may not be topographically related,
but there do not appear to be any features similar in eiiher
magnitude, gradient or character to those on Lines 2000W and
800W. An S.P. detail line run on Line 2800W showed a strong
regional $.P. high on the south and associated low to the north,

- 10 -
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MAGNETICS

A number of detailed magnetic profiles were run to confirm
the existiﬁg data and to further investigate any~ré1ationships
betweeh erevmineralizaﬁieﬁ and magnetic anamulisa‘eiﬁhnwfpoaitive
or hégative. In general, tﬁe\previaué magneﬁiégﬁbrk4ts accurate.
As stated‘previously, the long, broad, but sharply defined
magnaéic high paralleling the minerhlized strueanré some 2000 to
‘4000 ftQ south of outerop; is ﬁost likely a tagianallfeauura
rel&tad to é particular‘rbek type, Héwevax,kﬁha‘spétial coin-
cldence ufkhighest value magnetic closures within an anomalous
area'wiuh the same relative strike position askthe known ore
zone, dannat be totally iénored. Also, the apparﬁnhly rather
high magnéuic properties of the ore would ba#r fukﬁhér detail

investigation.

Induced polarization surveys will give excellent results
evar’mineral oceurrences éimilar to the Ore knob deposit and
envifans. Reconnaissance application of the method may be gome~
what 1imitedvby expense but when other methods can be applied
such as 1s the case in this area with self petential, magnetics
and perhaps Afmag, 1. P. éan and should be used as é detail
tool to substantiate anomalieé obtained by use of the recon-

naissance techniques and aid in the planning of drill holes.

- 11 -
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Results fram the present work did not locate any immediate

extensions to the known Ore Knob deposition,

Respectfully submitted,
HEINRICHS GEOEXPLORATION CO.

il les (i <.

Franklin A. Seward, Jr.
Geophysical Engineer

P. 0. Box 5671
Tucson, Arizona
November 13, 1962
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